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BLOCK 20 (Continued)

Site 45-00-326 Is a rocksheiter on the south bank of the Columbia
River about 100 m upstream from River Mile 559. Vegetation Is cherac-
teristIc of the Upper Sonoran life zone. The University of Washington .:,.%

excavated 89 m3 (12.5 %) of site volume in 1979 for the U.S. Army Corps of
Engineers, Seattle District, as part of a mitigation program associated * -
with adding 10 ft to the operating pool level behind Chief Joseph Dam. A
systematic sample of 1 x 1-m units was laid out in the area outside of the
rockshelter and an elongate block excavation was undertaken within the
area of the basalt erratics. Four zones of cultural occupation were
defined within a complex stratigraphic record about 1.5 m In depth. Ra-
dIocarbon dates and diagnostic projectile point types document at least
5,000 years of cultural activity spanning all three cultural phases de-
fined for the Rufus Woods Lake project area. The rockshelter was main-
tained as a hunting base camp during the latter part of the Kartar Phase
(ca. 5000-4000 5.P.). Numerous cache pits were formed during this period
and at least two densely littered, darkly stained I ving surfaces were
formed withIn the sheltering basalt erratics. A mIcroblade industry is
well documented for this period. Occupation during the subsequent Hudnut
Phase (ca. 3000 B.P.) was much more infrequent, although identification of
two cache pits Indicates similar use of the rockshelter. There then
appears to have been a hiatus In site use with a renewed occupation
occurring ca. 1500-1200 B.P. The shelter was used sporadically as a
short-term hunting camp throughout the Coyote Creek Phase and up Into the
ethnohistoric period (ca. 200-100 B.P.). Tool assemblages In the three
cultural phases are basically similar, although distinctive; the economic'
focus throughout occupation appears to have been the hunting of deer, elk
and mountain sheep.
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Site 45-DO-326 Is a rockshelter on the south bank of the Columbia ' ,

River about 100 m upstream f rom R Iver M ile 559. Vegetat Ion I s ch arac- L " '

*'>. 4. r

teristic of the Upper Sonoran life zone. The University of Washington
excavated 89 M3 ' (12.5 %) of site volume In 1979 for the U.S. Army Corps of
Engineers, Seattle District, as part of a mitigation program associated ,' .

with adding 10 ft to the operating pool level behind Chief Joseph Dam. A ..
systematic sample of 1 x 1-m units was laid out in the area outside of the
rockshelter and an elongate block excavation was undertaken within the
area of the basalt erratics. Four zones of cultural occupation were , .
defined within a complex stratigraphic record about 1.5 m in depth. Ra-
diocarbon dates and diagnostic projectile point types document at least
5,000 years of cultural activity spanning all three cultural phases de-
fined for the Rufus Woods Lake project area. The rockshel ter was main-
talned as a hunting base camp during the latter part of the Kartar Phase
(ca. 5000-4000 B.P.).* Numerous cache pits were formed during this period
and at least two densely littered, darkly stained living surfaces were
formed within the shel tering basalt erratIcs. A microbIade Industry Is
well documented for this period. Occupation during the subsequent Hudnut
Phase (ca. 3000 B.P.) was much more infrequent, although Identification of
two cache pits Indicates similar use of the rockshelter. There then
appears to have been a hiatus In site use with a renewed occupation
occurring ca. 1500-1200 B.P. The shelter was used sporadically as a
short-term hunting camp throughout the Coyote Creek Phase and up Into the
ethnohistoric period (ca. 200-100 B.P.). Tool assemblages In the three
cultural phases are basically similar, although distinctive; the economic ....

focus throughout occupation appears to have been the hunting of deer, elk
and mountain sheep.
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As authors of this report, we take responsibility for Its contents. What
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The Chief Joseph Dam Cultural Resources Project (CJDCRP) has been
sponsored by the Seattle District, U.S. Army Corps of Engineers (the Corps) In
order to salvage and preserve the cultural resources imperiled by a 10 foot
pool raise resulting from modifications to Chief Joseph Dam.

From Fall 1977 to Summer 1978, under contract to -the Corps, the kit.
University of Washington, Office of Publ Ic Archaeology (OPA) undertook
detal led reconnaissance and testing along the banks of Rufus Woods Lake In the
Chief Joseph Dam project area (Contract No. DACW67-77-C-0099). The project
area extends from Chief Joseph Dam at Columbia River Mile (RM) 545 upstream to
RM 590, about seven miles below Grand Coulee Dam, and Includes 2,015 hectares
(4,979 acres) of land within the guide-taking lines for the expected pool
raise. Twenty-nine cultural resource sites were Identifled during

reconnaissance, bringing the total number of recorded prehistoric sites In the
area to 279. Test excavations at 79 of these provided Information about
prehistoric cultural varIabil1t In thIs regIon upon which to base further
resource management recommendations (Jermann et al. 1978; Leeds et al. 1981).

Only a short time was available for testing and mitlgation before the
planned pool raise. Therefore, In mid-December 1977, the Corps asked OPA to
review the 27 sites tested to date and Identify those worthy of Immediate
Investigation. A priority list of six sites was compiled. The Corps, In
consultation with the Washington State Historic Preservation Officer and the
Advl~ory Councl I on Historic Preservation, establ Ished an Interim Memorandum
of Agreement under which full-scale excavations at those six sites could . -

proceed. In August 1978, data recovery (Contract No. DACW67-78-C-0106) began • -

at five of the six sites.
Concurrently, data from the 1977 and 1978 testing, as well as those

from previous testing efforts (Osborne et al. 1952; Lyman 1976), were
synthesized Into a management plan recommending ways to minimize loss of
significant resources. This document calls for excavations at 34 prehistoric
habitation sites, Including the six already selected (Jermann et al. 1978).
The final Memorandum of Agreement Includes 20 of these. Data recovery began
In May 1979 and continued until late August 1980.

Full-scale excavation could be undertaken at only a limited number of
sites. The testing program data al lowed identification of sites In Oood
condition that were directly threatened with Inundation or severe erosion by
the projected pool raise. To aid In selecting a representative sample of
prehistoric habitation sites for excavation, site "components" defined during
testing were characterized according to (1) probable age, (2) probable type of

occupation, (3) general site topography, and (4) geographic location along the

XV

*- o * . . .



river (Jermann at al. 1978:Table 18). Sites were selected to attain as wide a
diversity as possible while keeping the total number of sites as low as
possible.

The Project's Investigations are documented In four report series.
Reports describing archaeological reconnaissance and testing 

Include (1) a R k

management plan for cultural resources in the project area (Jermann et al.
1978), (2) a report of testing at 79 prehistoric habitation sites (Leeds et
al. 1981), and (3) an Inventory of data derived from testing. Series I of the
mitigation reports Includes (1) the project's research design (Campbell 1984d)
and (2) a preliminary report (Jaehnig 1983b). Series II consists of 14

descriptive reports on prehistoric habitation sites excavated as part of the
project (Campbell 1984b; Jaehnig 1983a, 1984a,b; Lohse 1984a-f; Miss 1984a-d),
reports on prehistoric nonhabitation sites (Campbell 1984a) and burial
relocation (Campbell 1984c), and a report on the survey and excavation of
historic sites (Thomas at al. 1984). A summary of results Is presented In

Jaehnig and Campbel l (1984).
This report is one of the Series II mitigation reports. Mitigation

reports document the assumptions and contingencies under which data were
collected, describe data collection and analysis, and organize and summarize
data In a form useful to the widest possible archaeological audience.

Xvi

..

.- . °, ." .



I. INTRODUICT ION 5 *

One of only three rockshelter sites in the Rufus Woods Reservoir, 45-DO -

326 was selected for investigation by the Chief Joseph Cultural Resources '. J.
Project. Our analyses show that it was used for at least 5,000 years as a

base camp for hunting deer, elk, and mountain sheep. Although there are

differences between the Kartar, Hudnut, and Coyote Creek Phase components, the

tool assemblages and faunal assemblages show remarkable similarity through

time. Among the sites excavated by the project, it is a unique example of a ...- -

hunting base camp. . .

SITE SETTING

Site 45-DO-326 Is In Douglas County, Washington on the left bank of the
Columbia River about 100 m upstream from River Mile (RM) 559 In the NE 1/4 of

the NW 1/4 of the NW 1/4 of Section 34, T3ON, R27E (U.T.M. Zone 11, .. ..,-.
5326000m.N., 319100m.E.). It lies on a large, eroded river terrace studded ..' $,
with basalt erratics (Plate 1-1). Prior to dam construction, the terrace at

elevation 268 m (879 ft) above mean sea level was at least 27 m above the

normal river level, but now it is less than 2 m above the present average

operating level of Rufus Woods Lake. The site Is confined to a small area .

between three large basalt erractics. They Incl Ine toward each other so that " -

the tops touch, while the bases remain apart, forming a sheltered passage with

openings to the east and west (Plates 1-2 and 1-3).
The site is about 1.5 km downstream from the Gaviota Bend, Just upstream

from the White Cap Rapids, and less than 2.5 km upstream from Long Rapids, the

location of an ethnohistoric fishing site known as Kalichen Rock. On the

north bank of this stretch of the Columbia River, from the Gaviota Bend to

Coyote Rapids, 6 m further downstream, were a number of ethnohistoric southern .

Okanogan villages. Archaeological survey and testing failed to Identify any ,'54
of these ethnohistoric sites, but did identify a number of archaeological

sites on either side of the river within the pool taking guidelines. Salvaged
sites in the vicinity of 45-DO-326 include 45-DO-282, a Kartar Phase (ca.

7000-4000 B.P.) activity site, about 2 km downstream, 45-DO-273, another
Kartar Phase campsite, about 2 km upstream, and 45-OK-18, a Kartar Pase and

Hudnut Phase (ca. 4000-2000 B.P.) campsite, about 2 km upstream and on the
opposite side of the river. Figure 1-1 shows the location of 45-DO-326 in

relation to other salvaged sites In the Rufus Woods Lake project area.
The basalt erratics sheltering 45-DO-326 are part of a series of erratics

which occur on the left and right banks of this stretch of the Columbia River

and along the river bottom, creating the several rapids. The river is flanked

-. *.. .. ~....-.* . ..... l.... . .
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to the north by the steep bluffs of StubblefIeld Point and, to the south, by

the talus slopes of the Columbia Plateau. Small springs and ephemeral streams

are common on the stepped terraces to either side of the river. One large,
unnamed ephemeral stream near the site drains a small spring- and runoff-fed

pothole lake on the Columbia Plateau to the south, and forms a natural route
.. down from the high ground overlooking the river to the flat, sandy river

margins (Figure 1-2). Smal l, brackish pothole lakes dot the top of the

Columbia Plateau in this area. The largest, named lakes include Lone Pine

Lake, Judson Lake, Duley Lake, and Murphy Lake, all within less than 5 km of

the site. The nearest sources of perennial freshwater are the numerous nearby

springs. The major nearby drainage basins are the Achimin and Tumwater Basins . :.*

across the river to the north, which contain small, saline lakes and large

ephemeral stream channels draining the Okanogan Highlands.

A sagebrush-grass association (Ar±hm.JA tridentata-Agropyron) BMW

(DaubenmIre 1970), typIcal of the Upper Sonoran life zone (Piper 1906),
dominates the vegetation in the site area. Scattered sagebrush and

rabbItbrush (ChrysheaQb s DAusegjsUa), spring flowers, and a dense understory
of grasses grow on the site (cf., Franklin and Dyrness 1973). Introduced -" .

elements Include cheatgrass (Brnus tectoru ), and thistles (.aJIa kaLL and

Cirslum sp.), among others. A more mesic association Including rose (Rosa
sp.), serviceberry (Amnnhier sp.), horsetail (gglunAm spp.), rushes
(Equisetu hyJmL), tule (Sc.J=rl aculu), and sedges (Carox spp.) is found In

nearby drainages. -

Plate 1-1. View of site 45-DO-326 from the river.

.
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On the upper terraces above the river, Artemlsla rigid replaces big
sagebrush In areas of thinner, rocky soils. Bitterbrush (Purshin tr ) den.a)
and Isolated pines (Pinus ponderosa), with an understory of grasses, grow
along the steep draws draining the slopes and terraces. To the south,
scattered pines give way to sagebrush covered uplands dotted with small lakes
and springs. To the north, across the river, mixed Douglas fir (senu'o-'u.a
menzjesiJ) and pine are dominant in moister bottomlands and along streams,
where they grow with broadleaf trees and shrubs. At the highest elevations,
the fir forest gives way to pine forest, except on north-facing slopes and
valley floors, where the dominant species Is still Douglas fir with larch
(Larix occidentalis), some spruce (Picea engelmnnil) and an associated
understory of woody shrubs. larch (Larix occidental Is) and an associated
understory of snowberry.

The prehistoric occupants of 45-DO-326 could have exploited a wide
variety of riverine and terrestrial habitats. Nearby was a range of plant
species ethnographic societies of the area used in the manufacture of
utilitarian items--rushes and bark for mats and baskets, for instance. Edible
seeds and roots were available in abundance, as well as brush for fuel and
construction. Driftwood from the river and the nearby stands of Ponderosa
pine provided a a ready source of building material and fuel as well. Year-
round, they could take small game such as beaver (Castor canaans I a), hares
(LD pu townsendi 1), and marmots (Marmota fJlavy tris), common residents of
the general site area. In the winter, when mountain sheep and elk came down
from the uplands to forage by the river, they could take larger game. Deer
may have been present year-round. The river, of course, yielded an abundance
of fish: four species of salmon--chinook (Oncorhynchus ts±ax4s±a), coho (Q.

k1su±ch), chum (Q. klae), and humpback (Q. gorbusuriha)--had runs from Nay
through November; sturgeon (Acioenser transmontanus) made runs In August.
Resident fish would have been available year-round. Waterfowl were present -.

year-round, although during spring and fal I migrations and during the breeding
seasons In the late spring-early summer their numbers would have been at their
peak.

INVESTIGATIONS AT 45-00-326

Site 45-DO-326 was first designated as a site by the CJDCRP. The shelter
formed by the unique erratic formation, apparently an Ideal location for human
occupation, had been noted by surveyors. However, no cultural materials were
noted on the surface until 1978, when L. Salo and R. Daugherty noted river
cobbles, necessar I I y transported there by people, among the basal t rockfal I.
Because no rockshelter sites were Included among the sites selected for
Investigation at either the testing or salvage level, 45-DO-326 was added to
the contract in 1979, for testing and salvage if warranted. Three 1 x 2-m
units placed in the site showed that there were Indeed buried cultural
deposits, and salvage excavations commenced Immediately. . . -.
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EXCAVATION METHOD

Excavation at 45-DO-326 was carried out from 4 June 1979 until 11 July
1979, and again from 14 August 1979 until 6 November 1979. The field crew,'.....
consisted of ten excavators, an assistant site director and a site director. .. ...

No random sampling plan was formulated. Instead, a systematic sample of ,'. .

1 x 1-m units was laid out in the area outside of the basalt erratics to
ascertain site extent, and an elongate block excavation was undertaken within
the area of the three basalt erratics. Excavation removed 89 m3 of site
deposits within 17 1 x 1-m, ten 1 x 2-m, and seven 2 x 2-m excavation units,
with an average excavation depth of 1.22 m. Figure 1-3 shows the distribution
of excavation units across the site area.

Excavators designated units by their northwest corner grid points, and
subdivided them Into 1 x 1-r quadrants, each of which were kept separate. All
excavation proceeded In arbitrary 10-cm levels, measured from the northwest
corner of each 2 x 2-m unit. When excavators encountered some difference in
matrix composition, they recorded this as a feature, profiled or mapped both
the feature and the associated artifacts, and bagged the artifacts separately.
Excavators used flat-nosed shovels to skim the earth until a cultural feature
was IdentIfIed; then they removed matrIx wIth trowels. They sifted all
material through one-eighth Inch screens. Because of the large number of
basalt fragments in some units, screened materials were brought to the lab for
sorting. Excavation techniques are described in more detail in the projects
research design (Cambell 1984d).

EXCAVATION RESULTS

Excavation at 45-DO-326 exposed 16 cultural features, comprising a series
of large and small pits and a single well-defined occupation surface. An
assemblage of 7,006 stone artifacts, 3,827 non-stone artifacts, 87,476 bone
fragments, 11 pieces of shell, and 751 fire-modified rocks was recovered.
These counts include 383 worn and/or manufactured tools. Seven radiocarbon
dates document a temporal span of occupation from at least 3100-100 B.P.
Recovered projectile point types Indicate a longer range, spanning all three
defined cultural phases for the Rufus Woods Lake project area (Kartar Phase,
ca. 7000-4000 B.P., Hudnut Phase, ca. 4000-2000 B.P., Coyote Creek Phase, ca.
2000-200 B.P.) (Jaehnig and Lohse 1984). The four defined cultural zones
appear distinct with regard to the distribution of projectile point types.
However, not all of the radiocarbon dates are consistent with the ages
suggested by the projectile points. We attribute this discrepancy to the
complex nature of site deposits--the numerous defined and undefined pits,
Interbedded and truncated strata--and rodent disturbance. This is
particularly true of the lowest radiocarbon samples, which were taken from
carbonized wood In areas of rodent disturbance and heavy cultural activity, 77-•..777
and probably date the upper zones rather than those from which they were ..

taken.

o . - . -.

. • . ... o



z z 'aC

- L..i L

:j7 Z- - - -

I.-n

L) L

U3 LLJz 4

z U)

00

El0

cn 4-

4)

-0

U



REPORT ORGANIZATION

The following chapters provide a guide to data from 45-130-326. Chapter 2
discusses the site's sedimentary stratigraphy and the definition and dating of
periods of cultural deposition termed zones. Chapters 3 and 4 summarize the
results of artifactual and archaeofaunal analyses. In Chapter 5, features are - ..

classified and their cultural contents described. Chapter 6 Includes a site
chronology and a discussion of possible activities represented by the
assemblages from each zone. -

•.. . . . .... . . .
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2. NATURAL AND CUL11NAL SiRATIGRAPHY
I% ~- .'. e .-

This section describes the geologic setting of site 45-DO-326 with
reference to local geologic history and discusses the sedimentary history of
the site itself In detail. Strata mapped during excavation are grouped into

site-wide depositional units, which provide the basis for determining how
deposition occurred and for correlating cultural materials among units.

GEOLOGIC SEllING

Site 45-DO-326 lie on the 950 ft terrace directly upstream from White Cap

Rapids. On the Okanogan side of the river across from the site are massive

deposits of glacial drift with undivided glacial and glacial fluvial sand,
gravel and till. This deposit includes glacial outwash. The geologic and
sedimentary formations surrounding the site on the Douglas County side consist
of glacial drift and Mesozoic age granitics, Including quartzite, quartz

diorite and granodiorite to grid south. Along the river bank by the site lie
Miocene volcanic rocks with basaltic flow material. The basalt Is commonly
columnar (Figure 2-1). The three basalt erratics which form the shelter rest -.

on a substratum of massive, glacially-deposited basalt column fragments and
rounded granitic boulders similar to those exposed on the point to the north.
The land slopes from a high point on the ridge west of the shelter to a low
point on the east.

Previous archaeological excavations of rockshelters on the Columbia
Plateau have yielded well-defined cultural sequences (Fryxell and Daugherty

1963:13). The accumulation of debris on a sheltered floor protects materials
as they are laid down, preserving them from erosion and virtually insuring
superposition of cultural debris lef+ by sticcessive occupants. Stratigraphic
records from archaeclogical excavations at more than 20 caves and rockshelters
In the region reveal a common stratigraphic sequence, with modifications
reflecting local conditions: (1) accumulation of rockfall from the cave or
shelter ceIling; (2) deposition of aeolIan sediment and; (3) build-up of
organic debrIs (Fryxell and Daugherty 1963:13-14).

Fryxell and Daugherty (1963) Interpret variation In the relative
importance of these processes as a reflection of regional climatic conditions.
Thus, coarse rock fall at the base of this sequence records a cool, moist
environment accompanied by vigorous frost activity until about 8,000 years
ago, which was followed by a period of relative aridity, lessened frost
activity, and Increased accumulation of organic debris.

,"
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The stratigraphic sequence at 45-D0-326 varies somewhat from the regional
sequence described above. This may be due to Intervening local factors,

especially the open nature of the rockshelter and Its occurence on an al luvial

*.." fan. o'.-rchetradi.oa
Unlike most sites excavated in the Rufus Woods reservoir area, *..-.:

* rockshelter site 45-0-326 exhibits a sedimentary profile not directly
Influenced by Columbia River alluvium. The earliest depositional episodes
relate to an alluvial fan laid down by the small stream Immediately to the _ ._

" southwest; fine to medium sands, along with at least two gravel/cobble " "
mur'low-type layers, were deposited outside the shelter. After depositing the

upper cobble layer (which slopes down towards the inside of the shelter), the
stream changed Its course and began to flow through the shelter, covering the

basalt column fragments and boulders with a poorly sorted mixture of sands and
gravels (identical to those found In the present stream) and gradually filling
up what was left of the original depression. This depositional sequence is
capped by an unidentified layer of redeposited tephra that can be traced from
the coarse sands and gravels on the west (approximately 21W) into the fine,
moderately well-sorted sands on the east (approximately 12W). This grading of
the al luvial sediments from west to east is characteristic of the al luvium at
the site. Scattered rockfall also is present as a minor constituent. Post-

ash deposition Inside was dominated by rockfail and aeol Ian activity, while
that outside resulted from both slopewash and wind. The only deposits found

on the western periphery are alluvial fan gravels and wind-blown loamy sands.

From June through November 1979, the stratigraphic crew profiled 146
linear meters of wal Is in 34 excavation units. Twenty-one sediment samples
from two columns and 75 samples from strata not represented in the columns
were collected. Chemical and mechanical analyses were completed on all column
samples and ten of the other samples.

The methods, procedures and equipment used in stratigraphic profiling and
sediment analysis for the Chief Joseph Dam project are described In detail in
the research design (Campbell 1984). Excavation and stratigraphic procedures
were somewhat modified as a result of the high amount of angular basaltic roof
fall and the lack of light within the rockshelter. Gasoline lanterns solved

the I ighting problem; however, it remained difficult to define shelter-wide
strata on walls containing up to 80% rocks. Small samples of matrix were
collected and examined in the field In order to determine stratum continuity
and/or depositional changes. As excavation units were opened, rocks along the
walls of adjoining units loosened: wall collapse was a continual problem. One
major collapse occurred along grid line 19N between lOW and 15W. These units
walls were cut back where possible to facilitate profiling.
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DEPOSITIONAL HISTORY ___

* The s~te's natural depositional sequence can be viewed as four major
stages with several sub-stages. These are designated as Depositional Units
(DUs) and are il lustrated in trench or transect form In Figures 2-2 and 2-3.
Morphological descriptions of the depositional units are shown in Table 2-1.
A profile within the rocksheIter at grid 18 and 19N shows Individual strata
and their relationship to the DUs (Figure 2-4). .4

The site is composed of three distinct geological and cultural
environments. The area denoted "Inside" lies within the rockshelter (from
approximately 12W to 22W); that called "outside" lies In front (east) of the
erratics from 7W to 12W; and the area designated as the "periphery" comprises
everything else.

DU I (Stratum: 150)

The earl Iest deposit is a stratum of massive, glacial ly deposited basalt
columns and rounded granitic boulders. This underlying DU was uncovered in P.'.

several units within the shelter and in the northeastern excavation units
outside the shelter. Sand, gravel and pebbles from the overlying DU II
filtered in between the rocks and covered the boulders throughout much of the
site.

DU II (Stratum: 100)

This post-glacial deposit contains graded beds of alluvial fan sands and
gravels within the rockshelter. Evidence of the earl Iest occupation of the
shelter Is found within this DU. Outside the shelter the fan debr's is
slightly coarser and mixed with more rapidly deposited mud flow material. The
fan sediments are coarse sands and gravels near the western entrance, grading 

.I

into finer sands toward the east, Indicating deposition by a stream directly
southwest of the site.

DU Ila (Stratum: 90)

Immediately overlying DU II In the central portion of the rocksheIter is
a discontinous stratum of unidentified redeposited tephra. The tephra was
washed into the shelter from the west while the fan was still building.

DUII Ill (Stratum: 85, 80, 75, 70)

The post-ash deposition Inside the rockshelter consists of angular basalt
rockfall and alluvial fan debris. The large size and amount of rocks
dislodged from the shelter roof may have resulted from earth tremors as well
as a frost-thaw cycle. Evidence of the second occupation of the shelter Is
found In this depositional unit.

* . .. . . .:

. . . . . . . . . . . . . . . . . . . . .. . .,,..- .,.'-.



15

Table 2-1. Morphological descriptions of combined strata, 45-DO-326.V
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Figure 2-2. Transect at 3W line between 7N and 27N showing depositional

DU Ilia (Stratum: 65)

Contemporary with the rockfall within the shelter Is a deposit of wind-
modified sheet wash and slope wash material outside. This subunit is
represented by poorly to moderately sorted sands, gravel and a few pebble-
sized sediments.

DU IV (Stratum: 60-50)

The most recent deposition within the rockshelter Is a mixture of aeol Ian..
sands and silt and a decreasing amount of basalt rockfall. Although the
debris from the roof Is still considerable, the diameter of the rocks is
smaller than those in DU Ill. Occupation debris dating to less than 350 years
ago is contained in OU IV.

DU IVa (Stratum: 55)

Capping the outside area, and contemporaneous with DU IV, are aeol Ian
sands and silt with a minor mixture of slope wash gravel. No occupation
evidence was observed on the profile walls of this outside depositional unit.

INTERPRETATION OF PHYSICAL AND CHEMICAL ANALYSES

The 21 samples from Columns 1 and 2 (Figure 2-5) and 10 other soil
samples were subjected to chemical and physical analyses as described In
Campbell et al. (1984d). The results (Appendix A, Figures 1 and 2) provide
information about postdepositional proccesses and cultural deposition which ..-

supplements the stratigraphic descriptions made In the field.

1............................
.-- ......-.... '........-'
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- units, 45-D0-326.

The difference between pH values within the shelter and outside Indicate
two different micro-environments. Lower pH readings within the shelter are

*" probably due to lightly acidic water accumulating as moisture on the rock
ceiling, and dripping onto acidic organic material left by human occupants.
The slightly higher phosphate levels in Column #2 are probably due to the
cultural deposition of organic material. Sediment color changed abruptly at
the dripline, being darker within the shelter; this is assumed to be due to
the Incorporation of orgaric material In the sediments within the shelter. %

CULTURAL STRATIGRAPHY . .....

To analyze a site's cultural deposits, we must Identify a cultural
correlate for the natural depositional unit. This may be done during
excavation, when artifacts are removed in layers corresponding to perceptible
aifferences in the matrix. Or it may be done later, 'fter the excavation, by
correlating artifact and feature distributions with natural strata. We used
the second approach here. Because strata In the field were not easily
cistinguished, excavators employed arbitrary levels referenced to the grid
unit and site datums. Frequency counts are tabulated by these 10 cm arbitrary
levels and 1 x 1-m areal units of provenience. We determined zones by- .
correla+ing artifact frequency distributions w ith defined cultural and natural
features. Radlocarbcn dates and diagnostic artifact types were used to check
our determinations.

It must be kept in mind that the zone may icompass a large cut of
complex site stratigraphy. It does not represent a single circumscribed
occupation limited to one interval of time. Indeed, it usually represents
numerous activities over a fairly long span of time. Zones sometimes can be
viewed as cultural occupations or cultural components. For Instance, if a

* .. !.A .A. .. & A-. t~ .. . . . .* . . . . . . . .,.. . . . -
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living surface Is Identified within a zone, It can be referred to as an

occupation--a definable set of activities that may be Isolated within a L
limited span of time. If cultural affiliation can be documented, a defined

occupation or series of occupations within a zone or zones may be called a

cultural component.

ANALYTIC ZONES

Four stratigraphic units containing separate peaks of cultural material
were defined as cultural analytic zones. Radiocarbon dates and datable

projectile points (see stylistic analysis) corroborate the temporal order of
the stratlgraphically defined zones. Table 2-2 Indicates the stratigraphic

definition of the zones, the contents, and associated radiocarbon dates. Each
zone Is discussed Individually below.-L .

Zone 4

The cultural materials from DU II, an alluvial fan deposit of sands and
gravels with a redeposited ash layer, have been assigned to Zone 4. This
deposit Is not the oldest encountered in excavation, but the glacial boulder

deposit, DU I, is barren of cultural material. Between the boulders is a
sandy matrix containing some cultural materials; this also is part of DU II.

Zone 4 has the largest excavated volume and the second largest assemblage of
artifacts, which Is dominated by bone and I ithics, and includes shel l, FMR and

a large quantity of miscellaneous items. In contrast, this zone has the
fewest field-identified cultural features. A radiocarbon date of 3129±95 B.P.

(B-4819) from this zone Is probably in error, given associated projectile
point types which Indicate occupation well before 4000 B.P. Zone 4 was
excavated in all units of the site except 17N12W (all quads), which was
terminated above DU II, and 27N3W, at the northern edge of the site where the

alluvial fan deposit does not occur.

Zone 3

Strata 80 and 85 (DU Ill), characterized as aeol ian sandy foams with
dense rockfall and heavy carbon staining, are defined as Zone 3. This zone

has the smallest excavated volume, yet yielded the largest of the four
assemblages. Bone and I IthIcs dominate the assemblage; only small numbers of

shell, FMR, and miscellaneous items were recovered. The feature assemblage,
which Is the largest of the four assemblages. Bone and lithics dominate the

assemblage; only small numbers of shell, FMR, and miscellaneous Items were
recovered. The feature assemblage, which is the largest of the zones,
Includes pits, a large occupation surface and the only field-identified
hearth. A radiocarbon date of 3027±81 B.D. (B-4818) was obtained from this

zone. Again, we suspect this date is too late given associated projectile
point types. Zone 3 has a localized horizontal distribution In the eastern

part of the shelter (Figure 2-1), corresponding to the distribution of Strata
80 and 85. It is lacking in 16N11W, which was not excavated to this depth. '
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Zone 2

Zone 2 corresponds to Strata 65, 70 and 75. These upper strata of DU III
are similar to the lower DU III deposits described above except that they are
not so heavily carbon-stained nor do they contain quite so much rockfall.
This zone has a sl Ightly smal ler excavated volume than Zone 1, and a
correspondIngly smal ler assemblage. The assemblage Is dominated by bone,

ocher and lithics but also includes FMR, shell, and other miscellaneous Items.
A firepit and another large pit make up the features of this zone.

Three radiocarbon dates, 843±81 B.P. (B-4814), 1278+82 B.P. (B-4816), and
1553±61 B.P. (B-4817) are from this zone. Two of the samples (B-4814 and B-
4817) are of questionable origin. Sample B-4814 was recovered from the
extreme northern end of the area under the shelter, from rodent-disturbed
soils (Feature 43). Sample B-4817 was taken from a large root (Feature 38)
that apparently burned where it had grown. We cannot determine If human
activities are responsible for the burning; no cultural materials were
associated with the root.

Zone 2 is absent from the periphery of the site, where DU Ill does not
extend (Figure 2-1). It also is absent in 16N11W, which was not excavated

deeply enough to encounter this deposit.

Zone 1

Zone 1 includes the cultural materials from DU IV (Strata 50, 55, and
60), which Includes aeolian deposits with some slope wash debris and a surface
litter mat, extending both within and without the shelter. The assemblage .
consists largely of bone and I ithics, with but a small amount of shell, and -

miscellaneous Items. While the FMR makes up only a small percentage of the
zone's total assemblage, the amount is twice that of any other zone. Cultural
features consist of dark soil stains and artifact concentrations. Two
radiocarbon dates, 108±55 B.P. (B-4815) and 283±75 B.P. (B-4813), were
obtained from this zone. This zone was not excavated in 21N16W, where the . -

space below the overhanging basalt erratic Is filled by older deposits.

SWUIIARY ; -:

The geologic stratigraphy at 45-DO-326 is relatively straightforward;
however, the reconstruction of cultural events Is difficult, given the heavy
rockfall that has obscured the relationship of cultural features, the repeated

superimposition of the features themselves, and considerable rodent

disturbance. The definition of analytic zones diminishes this problem
somewhat by grouping large blocks of site deposit, and offers us some
reasonable stratigraphic control. Although the zonal definitions do not

clarify the relationship of cultural activities within their boundaries, they

do provide a reliable basis for the comparison of artifact assemblages over
time.

. . . . . . . . .. . . . . . . . . . . .
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Geologic strata, cultural strata and features, associated radiocarbon

dates and projectile point types indicate three major periods of occupation In

the rockshelter. Initial occupation occurred In the postglaclal alluvial fan

and gravel deposits of DU II, just above the basal deposit of glacially

dropped basalt columns and granitic boulders (DU I) and during or after the
redeposition of tephra in the shelter (DU II). Projectile point types

recovered from this zone Indicate cultural activity during the mid- to later

part of the Kartar Phase (ca. 5000-4000 B.P.). A pit and a small, charcoal- .-

stained area evidence sporadic cultural activity. Aboriginal use of the

shelter continued throughout the deposition of heavy rockfall (DU Ill). The

earliest period dates to the Hudnut Phase (ca. 4000-2000 B.P.). This is the

episode of heaviest use of the shelter, preserved In numerous large and small 

pits and a thick occupation surface. Sometime after ca. 2000 B.P., but still 

within the zone of heavy rockfall designated DU Ill, the Intensity of site use

diminished, with cultural features restricted to smal I flrepits and the
artifact assemblage showing much lower densities. This period of occupation

is assigned to the Coyote Creek Phase (ca. 2000-200 B.P.), and extends up into
the most recent zone of deposition at the site (DU IV), where rockfall lessens

and geologic deposits consist primarily of aeolian sands and silt. Within 50

cm of the surface, Zone 1 records at least two light occupations with charcoal

staining and a single poorly defined firepit. Radiocarbon dates place this
latest period of site use sometime between 300-100 years ago.

The range of occupation for the rockshelter Indicated by radiocarbon

dates is considerably less than that Indicated in the discussion above, where
we have chosen to rely on recovered projectile point types. If we relied on

the dates alone, we would infer occupation between about 3000-100 B.P. This

Is obviously far too recent for the earliest periods of occpatlon, as outlined
above. We feel justified in Ignoring the earliest date, given problems of

sample provenience Incurred because of the nature of the geologic deposit and
the churning of site deposits when the pits in Zone 3 were dug. Since

features or cultural strata were not removed by natural boundaries, we must
evaluate the nature of the arbitrarily defined assemblages. Specifically, we

reject the date of 3129±95 B.P. taken from several units in Zone 4. The more
recent dates may be accurate; despite problems with their proveniences, they

seem to match the stratIgraphic distribution of projectile point types. Table -'
A-I lists the radiocarbon dates recovered and describes the provenience of the

dates as well as the associated projectile point types. For a fuller
discussion of the projectile point types recovered see the stylistic analysis
section of Chapter 3.

We may conclude, then, that the rockshelter saw repeated use over some

5,000 years or more, extending from the mid- to late Kartar Phase, through the
Hudnut Phase, and continuing on to the end of the Coyote Creek Phase. Over .**. 1

that period, the intensity of occupation appears to have varied, with greater

or longer periods of use In those periods prior to ca. 2000 B.P. than in the

subsequent period. For a complete discussion of the cultural features and

associated artifact assemblages see Chapter 5, Feature Analysis. Site
stratigraphy, although complex, appears to be well-defined at the level of

analytic zones.

7V
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I n the foll IOw Ing analIyses we may expect the clIearest d If ferences i n the
art If act assemblIages to occur between those of Zones 1, 2, and 3, w Ith those
of Zones 3 end 4 perhaps quite similar In the distribution of diagnostics.
Zone 4, the earlieost stratigrephic unit, probably dates sometime prior to 4000
B.P., and Is assigned to the Kartar Phase. Zone 3 Is radiocarbon dated to ca.
3000 B.P. or the Hudnut Phase. Zones 2 and 1 date between ca. 1500-200 B.P. -

or the early and very late Coyote Creek Phase. The lower zones (4 and, 3)
evidence considerable mixing of cultural materials due to the construction of
numerous deep pits In Zone 3 and their penetration In Zone 4 deposits.

' - ..._ - ,
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3. ARTIFACT ANALYSES '..

Artifacts recovered from site 45-DO-326 have been subjected to three
separate analyses. hn.QLgQcalJ analysis describes elements of prehistoric
,ool manufacture, detailing processes of l ithic reduction. FuntiIoal'
analysis describes attributes of wear on tools and develops Inferences
concerning the use of tools at the site. Styl istLc analysis describes
morphological elements that have demonstrated temporal and spatial . .
significance and compares recovered artifacts with types defined outside of
the project area.

The over 7,000 stone artifacts are treated in the most detail. Analyses
were intentionally biased towards lithics with the assumption that these
artifact classes would be of the most value In comparisons with other
researchers' work and in developing reconstructions of site activities. The 15
artifacts of bone and one of shell are Included in the classifications where
appropriate, but not described In detail.

All artifact analyses take the form of paradigmatic classifications as
defined by Dunnell (1971, 1979). In this system, commonly used descriptive
terms take on specific meanings. Attributes are selected which can describe
morphological variation in the collection. These attributes may correspond to & M J
defined stages of tool manufacture, be characteristic of specific tool uses,
or Indicative of limited periods of time, depending on the purpose of the
classification. Attributes are combined into sets: those that describe
morphological variation in the artifact assemblage without reference to
cultural origin are called features, while those that represent cultural -

activity are called modes. During analysis each artifact is identified by the
single feature or mode that characterizes it. By organizing the features and
modes Into larger organizations termed dimensions, and by cross-tabulating
these, sets of comparable but mutually exclusive classes can be formed. From
study of these c!asses, Inferences may be drawn concerning the nature of tool
manufacture, use, and distribution In time and space.

Our classificatory dimensions and constituent attributes are not always
truly exhaustive and must be viewed as gross analytic categories designed to
signal obvious morphological variation. Whenever possible, our defined
attributes approximate characteristics Identified in prior research as
Important technological, functional, or stylistic Indicators. Further, It
will be apparent that analytic levels within the paradigmatic classifications ley 4111
often preclude direct comparison with more traditional typological approaches.
For example, In several Instances these analyses will focus on the tool, and
not on the artifacts, because an artifact may have more than one tool or use.
These classes are then only related to more standard classifications by cross-

-.. J .. . . . . . . . . . .
. . . . . . . ..-... -.
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correlation with more traditional artifact designations (e.g., biface, drill,

or chopper). The following discussion, therefore, Involves analysis both at

the level of the tool and of the artifact.

in the following subsections we present the descriptive data generated

.- from technological, functional, and stylistic analysis. The bulk of the data '.

is summarized In tabular form by the four analytic zones, with text reserved ..-

for discussion and interpretation of major points. Brief explanations of

dimensions and attributes used In each analysis are presented at the beginning . r

of each subsection. Introductory tables list the attributes corresponding to

each classificatory dimension. All data tables are confined to the appendix.

Only Interpretive Illustrations are included within the text proper.

Because no major subzones have been Identified, the discussion Is

confined entirely to the zonal assemblages. The feature provenience Is ___

provided for projectile points, but this detailed provenience information ;-K.:

* plays no role in the technologial, functional, or stylistic analyses. See

Chapter 5 for Information on artifacts found in features.

* TECHNOLOGICAL ANALYSIS

Prior researchers have described general manufacturing sequences In the ' .0

-- production of stone tools, and have thereby Identified specific morphological
elements associated with certain methods of production and particular steps In

the reductive sequence (e.g., Crabtree 1972, 1976a,b; Flenniken and Garrison

" 1975; Muto 1971, 1976; Smith and Goodyear 1976; Speth 1972; Stafford 1977;
Swanson 1975).--1

While the process of lithic reduction may vary greatly even within

defined Industries, an Idealized trajectory of reduction, with certain
fundamental steps, can be constructed. First, the knapper selects a nodule

* which will serve as a core for the production of flakes of suitable size and

- shape. The first flakes removed exhibit the weathered surface of the stone.

Later flakes show little or no weathered surface, and may have flake scars

'* from the Initial flaking. All of these flakes may be removed with a hard

* hammer of stone, and this creates distinctive large flakes with pronounced

bulbs of percussion, strong stress lines, and crushed striking platforms.

Once flakes are of a suitable size, the knapper modifies them further with a
soft hammer of antler or wood, producing smaller flakes with less pronounced

bulbs of percussion, finer stress lines, and little or no crushing of the
striking platforms. Later, after the artifact has been roughed out to the

desired shape, the knapper may remove still smaller flakes with an antler tine
* to sharpen, finely shape, and maintain working edges on the tool.

This is, of course, an extreme simplIfication. Not only are there

" innumerable variations in the sequence of steps and tools used, there are also

several related processes with distinctive steps and products. The above '

description characterizes a flake tool technology, wherein hammers of

:. different materials are used to detach thin, lamellar flakes by direct
percussion. There is a related blade Industry, where hammers or punches are
used to create long, narrow flakes with prismatic cross sections. This

technique requires a more prepared core, and may involve indirect as well as

* ,-. -

*. -,.-:..-:.
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direct percussion (cf., Leonhardy and Muto 1972; Muto 1976). In turn, these -

Industries may be contrasted with the mIcrobIade Industry whIch ca Ils for the
creation of small, carefully prepared wedge-shaped cores and use of fine
fabricators for detachment of flakes. Very smal l, thIn blades with one or
more arrises are produced, which are in themselves finished tool forms
requiring no further modification (cf., Sanger 1968, 1970). While clearly % %
distinct, these three Industries need not have been Independent, as one could
easily complement the others as part of a more comprehensive Industry. That
this Is in fact the case Is suggested by the presence of flake and blade
industries in early assemblages on the Columbia Plateau (Leonhardy and Rice
1970; Leonhardy et al. 1971).

Artifact types are the best practical indicators of lithic Industries
-* (e.g., cores, blades and flakes, and tools made from blades or flakes). Core

configuration Is distinctive; flakes, blades, and microblades are also readily
distinguished. Tools often evidence attributes of origin like arris remnants
or striking platforms. Other characteristics, though quite recognizable, are
less certain diagnostic Indicators, and often blend Into the general signposts
of lithic reduction outlined above (e.g., detritus, flake size, presence or
absence of cortex, etc.). - -

In technological analysis, we record attributes Indicative of these steps
In stone tool manufacture, and characteristic of these three reduction

* techniques.
Technological analysis makes use of seven dimensions: OBJECT TYPE,

MATERIAL, CONDITION, DORSAL TOPOGRAPHY, TREATMENT, KIND OF MANUFACTURE, and
MANUFACTURE DISPOSITION. These describe the kind and condition of artifacts
and the materials from which they are made. Descriptive attributes of WEIGHT,
LENGTH, WIDTH, and THICKNESS are also measured, and supplement the
classificatory dimensions. Table 3-1 lists these dimensions and attributes.

To discuss the technological analysis at 45-DO-326 we must first review
the analysis of the artifacts In the laboratory, a process that went on
Intermittently from June of 1979 until September of 1982. Over that period,
eight different analysts were employed In the technological classification.
Also over that time, the analysis was changed to facilitate completion of this
phase of the project. Twenty excavation units were subjected to the normal
technological analysis, entailing all descriptive attributes listed under
technological dimensions In Table 3-1, as of November of 1979. When work
resumed in October of 1982, the 15 remaining units were analyzed under an
abbreviated scheme termed LITHAN AB-R, In which only those objects pulled for
functional analysis were given the ful I technological analysis. Other object
types were Identified only to material type and dorsal topography. Dimensions
of condition and treatment and all measurements were omitted. Figure 3-1
shows the distribution of units analyzed under the two frameworks.

In assessing the following description, It should also be noted that at _0_

45-DO-326 intentionally modified basalt flakes could not easily be separated
from the myriad frost-spal led natural flakes. Careful sorting In the
laboratory reduced errors in this regard, but we may be sure less cultural
basalt material is reported in these descriptive tables than was probably
present in the site deposits.

I V.- .. .. °.L . °°°° o °
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Table 3-1. Technological dimensions, 45-00-326.

DIMNSION 1: OBJECT TYPE 010481IO01 V: TRATNENT 2

Conchoidel flake Def initely burned'fr.
Ch LnkI Dehydrated (heat treatmant)
Core
Linear flake ATTRIBUTE Is WEIBNT 2

Unmodified
Tabular flake Racorded weight In gross
Formed object
Weathered ATTRIBUTE 11: LEN67h 

2

Indeterminate '

Ftakes: Length Is masured
DIMENSIO11I: RM MATERIAL 1  beteen the point of impact and the

distaL end along the buLbar axis
Japer
Chalcedony Other: Length is taken as the
Petrified Wood Longest dimension
Obsidian
Opal ATTRIBUTE XXX: WI M 2

Quartite
Fina-grained quartzite Fjakee: width is measured at the
Basalt widgest point perpendicular to the
Fine-grained basalt butber axis
Silicizad audetone
Argil lita Other: width as taken an the
Granite maximum measurement along en axis
Calcite perpendicular to the axie of Length
Quartz
Bone/antLer ATTRIBUITE Us: TMI0WIeSS2

DentaL iuw
Och re PRakeam thickness is taken at the
Indeterminate thickest point on the object,

excluding the bulb of percussion end
111: ONDIION2 the striking pLatform

Other: thickness is taken s the
Complete measureent perpendicular to the
Proximal fragment width esurement along an axis
Proximal fLake perpendicular to the axle; of Length
Loe than V/4 inch
Broken
Indeterminate

DIMENSION IV: DORSAL TOPOGRAPHY

None
Partial cortex
Complete cortex
Indeterminate/not applicable

Only thoue raw materials recorded from 45-DG-326 are Listed
hare; a complete List is available In the Project's Research
Design (Campbell 1984dJ.

2 These dimensions ware omitted in Lithan AB-R.
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MATERIAL TYPES

Jasper and chalcedony are the most numerous material types at 45-D0-326
(jasper, 36.2%; chalcedony, 14.0%) (Table 3-2). No other material type r..
exceeds 6.3% of the total, with most well below 1.0%. Distribution across
zones Is fairly regular, with the exception of a large number of ocher -.
fragments in Zone 2 that reduces the percentages of Jasper and chalcedony
recovered markedly. If we drop non-lithic material types, we see that Jasper t, -g
comprises 55.8% and chalcedony 21.7%. Further, we note that although Jasper
Is the dominant material In every zone, there Is a slight proportionate
Increase In chalcedony relative to jasper in Zones 1 and 4, with the most
marked Increase In chalcedony in Zone 1.

The non-lithic materials are mostly pieces of ocher, which, although
common In all zones, are most prevalent in Zone 2 where this material type
constitutes 58.6% of the total. Bone and antler artifacts are rare, and only
one dental lum shell was recovered from Zone 1.

OBJECT TYPES " -

Jasper and chalcedony concholdal flakes are easily the most common object
type In the collection, comprising 67.1% of the artifacts recovered (jasper,
47.3%; chalcedony, 19.8%) (Table 3-3). Other material types occur in the
following descending order of frequency: conchoidal flakes of other than
jasper and chalcedony (11.2%), chunks (6.7%), tabular flakes (9.5%), linear
flakes (2.4%), formed objects (2.0%), unmodified objects (.3%), cores (0.1%)
and a single blade. Jasper and chalcedony are the most frequent stones in all
categories except tabular flakes, cores and unmodified objects. Tabular
flakes are primarily quartzite (98.4%), with a few examples of silicized
mudstone, schist and calcite. Microblades are commonly jasper (78.1%), with " .
the rest chalcedony (20.7%), and a single example of basalt. Jasper and
chalcedony also dominate the formed object category (jasper, 73.2%; chalcedony
14.8%), but other specimens Include petrified wood (4.2%), basalt (2.8%),
obsidian (21.1%) and Isolated examples of quartzite, fine-grained quartzite,
fine-grained basalt and Indeterminate. Unmodified objects are granitic (50%),
basalt (37.5%), quartzite (8.3%) and indeterminate (4.2%). Of the four cores
recovered, two are jasper, one is quartzite, and the other is basalt. The
single blade is chalcedony. - *,

Zonal distribution of object types show some marked patterns (Table 3-4).
Distribution of conchoidal flakes, the prevalent category, and chunks, is
fairly regular across all four zones. Conchoidal flakes average about 68% of
each zonal assemblage, chunks about 6%. Both microblades and tabular flakes
are much more prevalent in the lower zones (4 and 3). The single blade was
recovered from Zone 4 as well. Conversely, formed objects show marked '"
increases in frequency in the upper two zones (2 and 1).

.~ -.. . . . .. .. ..

..............................



Table 3-2. Count of material types by zone, 45-DO-326.

Zone

e ooitTotal *-J *.
2 3 4

Jasper 905 1,073 1,297 651 3,926
cot % 41.9 24.6 52.0 35.4 36.2

Chatcadony 628 35 264 2Y74 1,522
cot % 29.1 8.2 10.6 14.9 14.0

Petrified wood 31 5 a 10 54
cot 1 1.4 0.1 0.3 0.5 0.5

Obsidian 104 24 7 9 144Icot % 4.6 0.5 0.3 0.5 1.3

OpaL 7 19 1 I i 4
cot % 0.3 0.4 01.4 0.6 0.4

Quartzite 154 129 239 169 69
CoL % 7.1 2.9 9.6 9.1 6.3

Fine-rained quartzite 3 4 5 3 15

cot % 0.1 0.1 0.2 0.2 0.1
BasaLt7 s 4 3 3

Cot % 3.6 3.8 5.8 7.6 4.9.

Fina-gaeinad basat 3 4 3 10 .-

cot % 0.0 0.1 0.2 0.2 0.1

SiLicized .udstons 6 8 6 9 29
cot % 0.3 0.2 0.2 0.5 0.3

ArgitLite I - - 1 2
Cot % 0.0 0.0 0.0 0.1 0.0

Granitic 2 5 4 4 15
Cot % 0.1 0.1 0.2 0.2 0.1

SiLt/Nudatone - I - - I
Cot % 0.0 0.0 0.0 0.0 0.0 F-.-.-

Schist 6 2 4 1 13
Cot % 0.3 0.0 0.2 0.1 0.1

CaLcite - - - I I
Cot % 0.0 0.0 0.0 0.1 0.0

Quartz 5 9 6 9 29
cot % 0.2 0.2 0.2 0.5 0.3

Bon@/Aiattsr 10 3 3 2 19
Cot % 0.5 0.1 0.1 0.1 0.2

DentatL us I - - -I

Cot % 0.0 0.0 0.0 0.0 0.0

Ochre 1218 2,557 49 54 3, BOB

Indetarminsta/biec 1 2 1 -4

cot % 0.0 0.0 0.0 0.0 0.0

TOTAL 2,160 4,366 2,492 1,939 10,857
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MANUFACTURE

Chipping accounts for 99.5% of the manufacture observed for objects In
this collection, with the single exception a pecked/ground pestle recovered
from Zone 2 (Table 3-5). However, only 2.9% of the objects show any . ,
manufacture once they were removed from a core or blank. Chipped objects
constitute no more than 4% of any zonal assemblage. The Increase in chipped
objects in Zones 2 and 1, of course, corresponds to the higher number of
formed objects from these two zones.

Table 3-5. Count of type of manufacture by zone,
45-DO-326.

Zone
Type of manufacture Total

None 1,850 1,742 1,959 1,251 6,802
COL % 96.0 96.7 99.0 97.6 97.0

Chipping 78 57 37 31 203
COL % 4.0 3.2 1.9 2.4 2.9

Packing and grinding - I - - I
C L % 0.0 0.1 0.0 0.0 0.0

Indeterminate - 1 3 - 4
CoL % 0.0 0.1 0.2 0.0 o.1

TotaL 1,928 1,801 1,999 1,292 7,010

1<1/4 in fLakee and non-Lithice deteted

Heat treatment prior to manufacture is poorly represented in the zonal
assemblage (Table 3-6), although we have no way of assessing possible -"- -'- -'.
differences between those unit assemblages coded for heat treatment, which are L
mostly outside the rockshelter, and those not coded for heat treatment (LITHAN
AB-R), which were primarily Inside the rockshelter (Figure 1-1). It may well
be that heat treatment was a more common practice than indicated in this
table, since we would expect heat treatment-manufacture to have been more
common within the rockshelter near firepits and in the lee of the large basalt
erratics.

Certainly, both primary and secondary reduction were prevalent on the
site (Table 3-7). Over 6% of the stones In all zones retain cortex remnants,
Indicative of primary reduction. The highest total is that observed for Zone
4, where 11.1% of the zonal assemblage have cortex. Those stones most
commonly reduced from a core Include quartzite (3.0$ of total, 30.9% of VOW
quartzite recovered), basalt (3.8% of total, 50.4% of basalt recovered),
jasper (0.2% of total, 0.3% of jasper recovered), chalcedony (0.01% of total,
0.06% of chalcedony recovered), fine-grained quartzite (0.1% of total, 53.3%
of fine-grained quartzite recovered) (Table 3-8). Both the basalt and the
quartzite were available In the nearby Columbia River gravels and were a handy
stone for tools. The Jasper and chalcedony must have been transported from

. -- -,-.-.
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some distance. The majority of object types with cortex are concholdal flakes
(52.4%) (Table 3-9). Tabular flakes with cortex are also common (37.4%), with
the rest chunks (7.1%), formed objects (1.2%), unmodified objects (1.5%), and
cores (0.4%). Only two of the recovered cores retain cortex.

Table 3-6. Count I of heat treatment by zone, 45-D0-326.

Treetment Zone

Total-
1 2 3 4

None 1,923 1,790 1,999 1,277 6,989
Cot % 99.7 99.4 100.0 99.6 99.7

Burned 5 11 - 5 21
COL % 0.3 0.9 0.0 0.4 0.3

Total 1,928 1,801 1,999 1,282 7,010

1<1/4 in fLakes and non-Lithice deleted

Table 3-7. Count1 of dorsal topography by zone,
45-D0-326.

Zone
Dorsal topography Total

1 2 3 4

None 1,794 1,657 1,850 1,130 6,438
Col % 92.9 92.6 92.5 88.1 91.9

PartiaL and compLete
cortex 124 124 145 142 535
CoL % 6.4 6.9 7.3 11.1 7.6

Indetereinate 13 10 4 10 37

Cot % 0.7 0.9 0.2 0.8 0.5

Total 1,929 1,901 1,999 1,282 7,010

1<114 in flakes and non-Lithice deleted

Secondary reduction and finishing/maintenance of stone tools on the site
is poorly documented In terms of the measurement of flake size, with 99.7% of
all conchoidal flakes listed as > 1/4 in (Table 3-10). Only 20 specimens,
primarily jasper and chalcedony are < 1/4 In. As for heat treatment, flake
size distribution may be badly skewed by the LITHAN AB-R analyls of unit
assemblages within the rockshelter which did not take measurement. It seems

quite likely that tool finishing and repair would have taken place most often- _
within the shelter and near the firepit or other foci of everyday activity.
Evidence for the smalles; flakes In the jasper and chalcedony categories Is
consistent with the greater proportion of formed objects In those stones.

...................................

............................ ,
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Table 3-9. Object type1 by dorsal topography, 45-DO-326.

Noe ariL Complete Indetermilnate

Mlncoldat lk 519 27 - - 1,49
Row % 100.0 0.0 0.0 0.0
Col % 20.6 02.0 0.0 01. 28.4
Total % 24.4 0.0 0.0 0.0

Bicrade d 16 - - - 16

RON % 100.0 0.0 0.0 0.0
Cot % 0.0 0.0 0.0 0.0 0.0
Total % 0.0 0.0 0.0 0.0

TBlar 46 19 - 8 661*~ '

RON % 69.0 29.0 0.0 1.2
Cot % 0.2 37.4 0.0 21.5 0.0
Total % 6.6 2.8 0.0 0.1

Tabular 423 374 - 14 474
Raw % 99.2 79.9 0.0 3.0
cot % 6.6 37.4 0.0 37.8 6.8
Total % 6.0 0.5 0.0 0.2

Chuna 423 27 - 14 4
Row % 50.0 70.0 0.0 0.0
Cot % 0.0 0.4 0.0 07.0 0.1
Total % 0.0 0.0 0.0 0.0

Corea obe2 23 - 14
now % 50.1 40.2 0.0 0.7 .
Col % 2.1 1.2 0.0 12.7 2.01
Total % 1.9 0.1 0.0 0.0

Fotrmd obet-3 - 1 12
Row % 95.0 0.0 0.0 10.0
CoL % 0.0 0.0 0.0 12.7 0.0 w -
Total % 0.0 0.0 0.0 0.0

Weatdhfred - 8 1 1 24
Row % 0.0 33.3 66.7 10.0
Col % 0.0 15 00.0 0.0 2. 0.3
Total % 0.0 0.1 0.2 0.0

Unmdined mc 4 - 8i - 524
Row % 90.0 03.0 06.0 10.0
Col % 0.7 15 00.0 0.0 1. 0.7
Total % 0.6 0.0 0.0 0.1

Total 6,438 519 16 37 7,010
Row 91.9 7.4 0.2 0.5

1(1/4 In flakes and non-lithics deleted

LIZr~
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Table 3-10. Count of flake size by materiall by zone,
45-DO-326.

Size (in) by Zone
materist Totat

1 2 3 4

Jasper
M1/4 904 1,070 1,296 6S4 3,914
0/4 1 3 1 7 12

ChaLcedony
>1/4 626 354 264 272 1,516
<1/4 2 2 - 2 6

Petrified wood
M >/4 31 5 9 10 54

Obsidian
>1/4 104 24 7 9 14

OpaL
>1/4 7 1s 10 11 46

Quartzi te
>1/4 154 129 239 167 699
<1/4 - - - I I

Fine-grained quartzite
>1/4 3 4 5 3 15

BesaLt
M1/4 79 169 145 139 530

3Fine-grained burnet
M1/4 - 3 4 3 10

Si Licized mudstone
>1/4 6 9 6 9 29

ArgitLite
>1/4 1 - - -I

0/4 - - - I I

Grani tic
>1/4 2 5 4 4 15

Si Lt/Hudatone
M1/4- I - -I

Schisat
>1/4 6 2 4 1 13 b

CaLcite
M1/4 - - - I I

Quartz
>i/4 5 9 6 9 29

Indetermi nsae/mi so
M1/4 1 2 1 - 4

Totat
>1/4 1,929 1,101 1,999 1,292 7,010
<1/4 3 5 1 11 20

on-Lithica deteted
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Tables 3-11, 3-12 and 3-13 present a similar problem of interpretation-- __",_.__

only those flakes from units that underwent full standard analysis, and those ,

objects with wear and/or manufacture were measured. However, we can state

that flake sizes are fairly consistent In cryptocrystal line and non-

cryptocrystal lIne categories from zone to zone, and that measurements seem to
Increase from cryptocrystal line to non-cryptocrystal line stones and from .... ,.'. ..

stones with no cortex to those with cortex. The differences among materials __.-_____

In their suitability for secondary and primary reduction would lead us to

expect this finding. However, samples are very small, and anything beyond -

this very general Inference is unwarranted.

INDUSTRIES

There are at least three recognizable stone tool Industries at 45-DO-326. .

The pervasive Industry Is a generalized flake tool technology, represented by

cores, flakes, finished tools and a great amount of chipping detritus. Heat

treatment Is represented. From the frequency of objects with complete or

partial cortex, we can conclude that primary reduction also was commonly

practiced. Jasper and chalcedony often were transported to the site as

weathered nodules. Basalt and quartzite cobbles from Columbia River gravels

were utilized frequently as well. The number of conchoidal and tabular flakes
present and the meager evidence of finishing flakes show considerable

investment of effort, and the importance of this general ized reductive
technique In the manufacture of most tool forms at the site (Table 3-14). We

cannot describe actual steps in this reduction sequence nor the fundamental

characteristics necessary to del Ineate the nature of reduction (e.g., hard

hammer versus soft hammer percussors, the angle of flake detachment, core and

platform preparation, etc.). We can state that the manufacture of lamel lar

flakes was the most common tool form production; that flake dimensions appear
relatively consistent over time, either representing consistent knapping

techniques and an Idealized product or uniform core sizes; and that there is

little apparent change over the period of site 
occupation in this basic

reductive technique.
A Levallols-like blade Industry may have been present in zone 4, given

the recovery of a single large blade. It Is quite comparable to those

described by Leonhardy and Muto (1976). No cores were recovered, nor does
this analysis recognize the characteristics of manufacture detailed by Muto

(1976). We can merely say, then, that one blade Is present, and that some

core preparation and attendant blade production went on at the site. We
cannot, however, assess Its prevalence, nor its relationship to the more
generalized flake tool technology.

The third tool Industry Is better described, if only because its products

are numerous. This is a mIcroblade Industry, which entails the detachment of
small, parallel-sided blades from carefully prepared, tiny wedge-shaped cores.
Represented by two Jasper cores, two core fragments of basalt and fine-grained

quartzite, and 169 complete and fragmented microblades, it appears to have
been a common form of stone tool production throughout the span of occupation ..

at 45-DO-326. The category linear flake was used In the project analyses for - --

... . . . . . . . . . ...- :-..:
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Table 3-11. Average length of concholdally flaked
material by zone, 45-DO-326.

Zone
DorsaL topography 2 Total

None
Cry~ptocrystaL Line

x 10.8 10.5 10.4 11.6 10.7
s.d. 3.9 4.1 4.1 5.6 4.3
n 910 see 653 439 2,579

Non-cryptocrystaL-
Line
x 17.7 14.5 19.0 12.9 15.9

s.d. 9.9 7.7 7.0 4.0 7.4
n29 92 69 47 225

Total
x11.0 10.9 11.2 11.7 11.1

s.d. 4.3 4.9 5.1 5.5 4.9
n 939 750 731 495 2,804

partial cortex
CryptocrysteL Line

x 0.0 0.0 0.0 34.7 34.7
e.d. 0.0 0.0 0.0 12.9 12.9
n - - - 3 3

Non-cryptocryata L-
Line
x 17.1 19.1 19.1 15.1 17.5
s .d. 9.2 14.7 10.3 5.6 10.5
n 29 64 67 92 242

Total
x 17.1 19.1 19.1 15.9 17.7

s.d. 9.2 14.7 10.3 8.9 10.5
n 29 84 67 95 245

Indetermi nate
CryptocrystaL Line

x 16.0 27.0 0.0 19.5 21.4
s.d. 0.0 11.3 0.0 20.5 12.9

n1 2 - 2 5
Non-c ryptoc ryata L-
Line

x17.0 0.0 0.0 0.0 17.0
s.d. 0.0 0.0 0.0 0.0 0.0
nI - - -I

Total
x16.5 27.0 0.0 19.5 20.7

s.d. 0.7 11.3 0.0 20.5 11.6
n 2 2 - 2 6

0C/4 in I'Lakes, non-Lithics end non-conchoideL fLakes deleted.

....................................
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TablIe 3-12 Average thickness of concholdal ly flaked
materiali by zone, 45-00-326.

Zone
Dorset topographty 1 2TotaL

None
Cry~ptocrystaL Line

x27.3 21.7 57.8 38.6 27.6
S.d. 17.9 16.4 69.2 22.9 27.5

n79 E1 20 97 277
Non-cryptacrystat-
Line

x30.0 30.0 o.0 14.5 36.1
e.d. 17.2 0.0 0.0 6.4 15.0
n 5 1 - 2 9

Total
27.5 21.8 57.6 28.4 27.6

s.d. 17.9 16.3 88.2 22.7 27.2
n 94 82 20 99 285

Partial, cortex
CryptocrysttL ine

x 0.0 0.0 0.0 70.0 70.0
e.d. 0.0 0.0 0.0 1.4 1.4
n - - - 2 2

Non-cryptocryst*L-
Line

x0.0 0.0 200.0 59.5 105.7
s.d. 0.0 0.0 0.0 47.4 88.3 M .

nl- 1 2 3
Total
x 0.0 0.0 200.0 64.2 91.4

sed. 0.0 0.0 0.0 29.2 95.4
n 1 4 5

Indeterminane
CryptocrysttLine

X 71.0 52.0 0.0 47.0 53.8

fl 1 2 - 2 5
Non-cryptocrystaL-
tine
x 99.0 0.0 0.0 0.0 99.0

s.d. 4.2 0.0 0.0 0.0 4.2
n 2 - - -2

Tal83.0 52.0 0.0 47.0 63.9
e.d. 10.9 5.7 0.0 28.3 22.4
n 3 2 - 2 7

0</4 in flakes, non-Lithica and non--conohoidaL fltakes deleted.

-.-- * 
Irv .
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Table 3-13 Average width of concholdal ly flaked
material by zone, 45-DO-326.

Zone TotaL

Dorsat topographyToa
1 2 3 4

None
CryptocryetalLine

X 13.2 12.7 19.9 14.5 14.1
s.d. 6.6 i.6 13.6 9.7 9.1

n 55 44 15 Be 190
Non-cryptocrysteL-

tine
20.0 4.0 0.0 15.0 14.7

e.d. 15.6 0.0 0.0 0.0 11.7
n 2 1 - 1 4

TotaL
x 13.4 12.6 19.9 14.5 14.1

S.d. 6.9 9.1 13.6 9.7 9.2
N57 48 15 67 184 0

Partial cortex
Cry[ptocryeteL tine
x 0.0 0.0 0.0 38.0 38.0

s.d. 0.0 0.0 0.0 9.9 9.9n - - - 2 2
Non-cryptocryoteL-

Line
0.0 0.0 10.0 33.5 58.3

S.d. 0.0 0.0 0.0 24.7 48.4
n- - 1 2 3

Total
x 0.0 0.0 109.0 35.7 50.2

a.d. 0.0 0.0 0.0 15.6 3.0
n- - 1 4 5

Indetem nte
CryptocrysteL line

x 20.0 19.5 0.0 24.5 21.6
a d. 0.0 6.4 0.0 17.7 9.8

n 1 2 2 5
Non-cryptocryateL-

Line
i 50.0 0.0 0.0 0.0 50.0
e.d. 0.0 0.0 0.0 0.0 0.0

Total
x 35.0 19.5 0.0 24.5 2..3

e.d. 21 .2 6.4 0.0 17.7 14.5
n 2 2 - 2 6

1<1/4 in flakes, non-Lithice end non-conchotdaL flakes deleted.

• - h.. -, .'
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flakes less than one cm wide and more than twIce as long as they were wide In' -

hopes of Identifying microblades. As there Is clear evidence of a microblade
technology at this site, they have been called microblades rather than linear
flakes.

The production of microblades requires quite different core preparation
than that involved in the production of concholdal flakes (Figure 3-2).
Striking platforms must be broad and flat, with angular margins that approach
a 90 degree or sub-90 degree angle to the striking platform. This results in
a plane of detachment for blades that carries from the point of Impact well
down toward the ventral mIdl Ine of the core. Blades may be detached by
percussion or pressure flaking. The focused force will remove a long narrow
flake that feathers out as the force carries across the core's lateral surface
or terminates abruptly at some surface irregularity. This reductive process
Is more controlled and intricate than that required for the simple detachment -.

of lamel lar flakes. However, the two techniques may not be exclusive, since
cores or chunks that are products of the one process can be readily adapted

for use in the other.
Microblade, blades, and microblade cores recovered from 45-DO-326 are

illustrated In Plate 3-1. Table 3-15 lists measurements of all mIcroblades
classified as whole specimens, and contrasts these with measurements taken
from distally snapped as well as complete microblades. Table 3-16 describes
microblade attributes for the site assemblage as a whole. Most microblades
have prismatic cross sections (two arrises on the dorsal surface) (N=102,
60.3%), although many have a triangular cross section (a single arris) (N=67,
39.6%). Only 16 specimens do not terminate In a lateral snap fracture.
Sixty-flve (38.5%) have been snapped across both the dorsal and proximal ends."- -

The consistent location of these snaps makes it unlikely that they are the
product of use, but rather they are the result of manufacture. The
microblades with Intact proximal ends consistently show characteristics

defined for classic microblades (Figure 3-2): striking platform remnants,
areas of battering/core preparation, strong bulbs of percussion, even,
parallel lateral margins, one or more parallel arrises, and a feathered or
laterally snapped distal end. Some crushing of the striking platforms and
pronounced bulbs of percussion Indicate blade removal by direct freehand
percussion (cf. Kelly 1982). Remnant core edges on these blades document

Table 3-15. Range of microblade measurements, 45-D0-326.

Measurements Length ([m) Width [m) Thickness (mm]

CompLete
Range 11.0-31.0 4-9 1.0-2.0
X 20.1 5.8 1.2

n=16

Comptata/distat snap
fracture .... "
Range 11.0-31.0 3-9 1.0-2.0
X 19.9 5.7 1.2 -.

n=42

. . .. . . ,- . . .
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MICROBLADE CORE TERMS

1 STRIKING PLATFORM

2. EDGE CHORD
3. CORE EDGE
4. FLUTED SURFACE

5. LATERAL SURFACES
6. KEEL
7. FRONT
8. BACK

MICROBLADE TERMS

22 t-
3(

1. PROXIMAL END
(STRIKING PLATFORM)

2. AREA OF BATTERING
3. BULB OF PERCUSSION
4. LATERAL EDGE

5 4 8 7 5. ARRIS

6. DISTAL END
7. DORSAL SURFACE

8. VENTRAL SURFACE

6 6w

Figure 3-2. Microblade core and microblade terms (from Sanger
1968: Figure 2).

"' .r. %
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Table 3-16. Microblade attributes,
45-DO-326.

Prismatic cross section
DistaL end snap fracture 41
ProximaL and snap fracture 11
DistaL/proximaL and snap fracture 39
CompLete " "

TrianguLar cross section
DistaL end snap fracture 32
ProximaL end snap fracture 4
DistaL/proxiat end snap fracture 26
CompLate 5

Total 169"

routine core preparation described by Sanger (1968, 1970) as a definitive
characteristic.

The two complete microblade cores (M#104 and 323) and the two core
fragments (M#31 and 103) are described in Tables 3-17 and 3-18. As shown, all
have core edge angles that are well below 90 degrees. The two complete

* specimens have only four flutes each. The two fragments have even fewer
flutes, but given the small remnant surface, the close spacing of the flutes,
and their fine, even arrises, we may infer that the original cores were more
Intensively utilized than the two complete specimens recovered. Also, it

* seems likely that both core remnants were Intentional ly detached from the
parent cores. Both have a thick platform remnant and retain a part of the
ventral heel, Indicative of a blow Intended to create a fresh working edge.Three of the four cores show heavy edge grinding as part of routine core ::::::::::::'

preparation. Specimen #104 shows Irregular flutes, most of which terminate In

abrupt step fractures. It seems likely that It was preserved as a complete
core because it proved unsuitable for consistent blade production. Specimen - **-:*

1323, however, shows fine regular flutes taken off of the front end and may
simply have been abandoned once a sufficient number of blades had been
removed.

Table 3-17. Attributes of microblade cores, 45-DO-326.

PLatform Platform Core Core edge . ....

Specimen C Zone MaterieL Length width Height angle
Iur) (M) Jmm) [degrees)

31 2 BasaLt - - - 8-
103 3 Fine-gralnad

quartzite - - - 60
104 3 Jasper 33.0 26.0 22.0 8
323 4 Jasper 39.0 14.0 24.0 71

X 36.0 20.0 23.0 70

-.o - .' " .
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Table 3-18. Attributes of flutes on microblade cores,
45-DO-326.

NMber of "men width Mean Length Striking
Specimen fLutes of fLutes of fLutes directions[eel [m )'i-"ni'..

31 2 5.0 24.0 1
103 3 5.0 19.3 1 .
104 4 5.0 16.75 2
323 4 4.2 20.0 1

Range 4.0-7.0 12.0-24.0 1-2
x 5.0 20.0 1.2

Flute measurements match very closely those listed for recovered
microblades, with an average length of 20.0 mm and an average width of 5.0 mm.
The consistency between measurements of microblade width, length, and
thickness and core heights, flute length, and width demonstrate remarkable
uniformity In this reductive technique. Knappers clearly were holding to an
accepted standard and turning out blades with very little variation in size,
except that dictated by core configuration and dimensions. However, It Is
also clear that cores were used Intensively and that blades of differing
shapes, lengths, widths, and thicknesses were removed from the same cores with
little concern for a strict formal standard. One core from 45-D0-326
(Specimen #103) shows at least two striking directions--one Is below the
prepared platform edge, the other across the platform surface from the edge.
Several microblade cores from nearby 45-D0-282 (Lohse 1983d) also show
multiple striking platforms, documenting routine core rotation rather than use .
restricted to the more careful ly prepared frontal edge as characterized by
Sanger (1968, 1970), and thus production of blades of variable form If not of
markedly variable size. It would seem, therefore, that the consistency
observed In microblade sizes Is a function of core selection and manufacture,
as well as percussor size, rather than the result of a strict ideal of proper
flake form. Size appears a concern, particularly width, but form appears to
have been gauged within broad limits. In sum, it would seem that production
of small blades of about the same width and thickness was more Important than
the overall form of the blade.

Dimensions recorded for both microblade cores and microblades In this
collection are very similar to those recorded by Sanger (1968, 1970) and
Munsell (1968) for microblades on the Columbia Plateau and by Taylor (1962)
for microblades In the American Arctic. Blade widths average 5.7 mm; lengths
average 18.8 mm. This consistency In blade size across the Northwest and into
the Arctic has led Sanger (1968, 1970) to postulate a "Plateau Microblade
Tradition" and to speculate that there are direct historicel ties to
microblade traditions to the north.

While this microblade Industry occurred in the context of a more
generalized flake tool industry which was also associated with a Levallois-
IIke blade tool Industry, and all three were based on the reduction of jasper
and chalcedony, it required more careful, controlled techniques of tool

",,
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production. All three industries at 45-DO-326 are distinct, but as shown by
their association here and elsewhere on the Columbia Plateau, they were
complementary facets of the same general stone tool technology.

TEMPORAL AND SPATIAL DISTRIBUTION

Stone tool manufacture, primarily as part of a generalized flake tool
Industry utilizing imported cryptocrystalline stones, was relatively
consistent over the projected 5,000-4,000 year span of activity at 45-D0-326. . *
Microblade production was an Important supplement to this more pervasive
industry. The recovery of a single large blade fragment may Indicate a
Levallols-lIke technique as well, but this Is purely conjecture. We do note
some temporal changes in the proportion of specific diagnostics in the
artifact assemblage--mIcroblades and tabular f lakes are much more frequent
In Zones 4 and 3; the only blade was recovered from Zone 4; formed objects are
more frequent in the uppermost zones (2 and 1); the highest proportion of
stones with cortex occur In Zone 4. Consistent elements include the dominance
of jasper and chalcedony In all four zones, and the use of locally available
basalt and quartzite throughout the span of occupation. Also, conchoidal
flakes are the most numerous artifact class Irrespective of analytic zone, and
seem to have been the consistently preferred tool form, supplemented by the
production of tabular flakes and microblades.

FUNCTIONAL ANALYSIS

Functional analysis examines the physical characteristics of artifacts In
order to identify patterns of wear diagnostic of specific tool uses. Past

research has pointed out the possibil ity of interpreting tool use by examining
edge damage and general attrition of working surfaces (e.g., Hayden 1979; --

Stafford and Stafford 1979; Keeley 1974, 1978; Odell 1977; Crabtree 1973;
Wilmsen 1968, 1970; Frison 1968; Semenov 1964). Wear patterns have been shown
to reveal both the manner of tool use and the nature of the materials worked.

All artifacts were examined with a lOX hand-lens (cf. Hayden 1979;
Stafford and Stafford 1979). During analysis, each artifact was classified as
to tool shape, wear or surface damage, and edge angle. Making use of
established correlations between specific wear patterns on certain materials
and types of tool use, we can hypothesize the intended and actual use of
collected tools. Most distinctions will be based on hardness--on the nature 4
of edge attrition given softer and harder working mediums.

Eight classificatory dimensions are used to describe functional
attributes: UTILIZATION-MODIFICATION, CONDITION OF WEAR, WEAR/MANUFACTURE
RELATIONSHIP, KIND OF WEAR, LOCATION OF WEAR, SHAPE OF WORN AREA, ORIENTATION
OF WEAR, and EDGE ANGLE. The first dimensions describes objects, the next six
describe tools on objects, and the last describes variation within object/tool
types through measurement of the working edges. Table 3-19 outlines these
dimensions and constituent attributes.

. . . ., ... . . . . . .-
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Table 3-19. Functional dimensions, 45-00-326.

DIMENSION 1: jJIIZATION/MODIFICATION DIMENSION VI. Continued

None Feathered chipping N

Wear only Feathered chipping/abrasion

Manufacture only Feathered chipping/smoothing

Manufacture and wear Feathered chipping/crushinlg
Modified/indetaIminate Feathered chipping/pOLishing
Indeterminate Hinged chipping

Hinged chipping/abrasionl

DIMENSION4 II: TYPE OF KANUFACTURE Hinged c hipping/smoothing
Hinged chipping/crushing

None Hinged chipping/poilshing
Chipping None

Prining DIMENSION VII.- LOCATION4 OF WEAR
chipping and peckingEdeoy
Chipping and grinding Edne facnlyeg
Pecking end grinding Uieiteg
Chipping, pecking, grinding Bifaciat edge

Indetermiflea/nOt applicable Point only
Point end umifaciaL edge

DIMENSION III.- MANUFACTURE DISPOSITION Point and bifaciet edge
Point end any combination

None Surface

Partial Terminal surface
Total None

Indatsrmiflate/nOt applicable DIMENSION VIII: SHAPE OF WORN AREA ~j
DIMENSION IV: WEAR CONDITION

Not applicable%

None Convex
Complete Concave
Fragment Straight

Point
DIMENSION V: WEAR/MANUFACTURE Notch

RELATIONSHIP SlightLy convex * :
None Irregular
Independent

Overappig - otalDIMENSION IX: ORIENTATION OF WEAR

Overlapping - partial Ntapial
Independent - opposite Paralicabl
Indeterminate/nlot applicable Obrlqel

DIMENSION VI: KIND OF WEAR Perpendicular Ro
DifIfuse

Abr asion/grinding Indeterminate
Smoothing IEIO X:OJCEIEAGL
Crushing/peckingDIESOX:OJC M ANL

Polishing Actual edge angle
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Description will Initially focus on functional object types. Object- ____

spec If Ic d Imens Ions w Ill be used to I ntroduce the occurrences of wear on
functional object types. Tool-specific dimensions will outline the

*relationship of wear to manufacture and explicate the kinds of wear observed.
*AnalIys Is w Ill theref ore proceed f rom the object to exam Inati on of tool s on the

object. Summary tables will deal with tools and the attributes of wear and
manufacture which characterize them, rather than with simple descriptions of
traditional formal-functional categories. ~

As In the preceding section on Technological Analysis, all discussion
*will focus on the distribution of functional types and tool types within the
*four defined analytic zones.

FUNCTIONAL OBJECT TYPES

. .. .A

A total of 530 stone tools were recovered from site 45-DO-326 (Table 3-
*20). These Include a broad range of functional forms, encompassing l ight

piercing and cutting tools, cruder, thicker cutting and scraping tools, and
heavy chopping and pounding implements. Microblades (31.9%, N=169) and simple
utII Ized flIakes (24.3%, N= 129) are by f ar the most f requent toolI forms. Other
frequent tool forms Include projectile points (13.4%, N=71), bifaces (9.8%,
N=52) and bifaclally and unifacially retouched flakes (9.0$, N=48). Small
f In Ished toolI f orms such as gravers, bur Ins and dr IllIs compr ise onlIy 3% of the
assemblage (N=16). Large chopping or pounding Implements such as choppers,

* hammerstones and pestles constitute another 3.8% (N=20). All other tool forms
together make up less than 5% of the entire assemblage, and include tabular

I, _'W

knives, flaked cobbles, two cores and a hopper mortar base. Examples of most
of the object types are illustrated In Plates 3-2, 3-3, and 3-4. Table 3-21
lists these functional types by occurrence of wear and wear/manufacture by
analytic zone. As listed, 33.4$ (N=177) show wear only, 10.9% (N--58) show a
combination of wear and manufacture, 27.5% (N=146) have manufacture only, and
the rest have either no manufacture or are classified as modified/
indeterminate (28.2$, N=149). Of those functional types showing no

manufacture, microblades (97.2$, N=143) are by far the most frequent.
Together, these tool forms indicate a broad range of potential functions, but
suggest a site economy geared primarily to hunting, butchering and processing
of game and routine maintenance of that tool kit.

Nonlithic artifacts make up but a small proportion of the total
assemblage. Because the functional analysis was designed to apply primarily
to lithics, the nonlithic artifacts are summarized briefly here but are not
discussed in the following sections. Decorative Items of nonlithic materials
include a bone bead and a dental Ium bead. There are only two formed
utilitarian objects. The Item classified as a squared/rounded end shaft Is a
parallel-sided bone shaft with an oval cross section and blunt, slightly I
rounded ends. The fragmentary point could have resulted from the breakage of

. a variety of tools. The remaining categories of bone are not formed tools but
" display some evidence of modification, although It cannot necessarily be

determined If the modification is due to manufacture, butchering, or wear. - ..
Technologically modified bone Includes three elk antler beam sections (Plate

.... em-.t<(8..,N=4-..f.hoe uncioaltyesshwig o.....-..- ,
manufacture, mlrbae.9.% =4)aeb a themos frqet .""' -"
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Table 3-20. Count I  of functional types by zone, 45-DO-326.

Projectlne Point 15 1 4 5 31

Projectle~ point 3 3 7 2 Allbee'..'''

Projecte point 10 1t 3 - 25%-'' %"" "

el,,.. 24 Is 1 5 52 ...

Wchper - 1 2 2 5

0111.1 I 1 1 4 7

Grover 2 1 1 3 7

Pestle. - I - - 1

Peri pherae Ly f laked

cobble I - - - I

Scrper - - 1 2

Tabular Itfe 2 2 4 1 9

Bead - - -

.Amrphoausly flaked
object - 1 1

Hinerntono 4 7 1 2 14

Hoper sorter I

Microbtede Is U 78 so log

Care I - I - 2

ftuulerponeeulng flake 2 2 - - 4

Flakes off bade care - - I 1

StLde core - I 1 2

Ulfeclaty retuchded

fLake 13 a 1 5 to

UiMI faay retouched
fLuke 4 4 8 6 20

UtiLization only 34 23 2P 48 129

Indeterminate - 1 2 - 3

Total ltbica 135 117 1-- 134 833

j Nonlithics

Bone bead - - -Ic

Squared/rounded
andetiu -s h aft

Pointed bone
fragment- - - I

Indeteminbto n - 1 1 2

TechnologicaLLy
modifled only bon 1 - --..

FLked tong bone 2 1 1 1

Toal nontihics I 2 3 3 Is

1(1/4 In flake. deleted.

.s.- .-......- '.



64.

Table 3-21. Functional types1  and attributes of wear and
manufacture by zone, 45-DO-326.

Zone

Functional type UN2  
li 2 Zone

ProjectiLe point 3 2 15 6 3 4

4 2 - 1 I 1

ProjectiLe point ble" 3 2 3 3 7 2

ProjectiLe point tip 3 2 9 12 2 -

4 2 1 - I -

9lfece 3 2 22 13 6 5
4 2 2 2 2 -

Burin 4 2 1 1 - -

Chopper 3 2 - 1 2
4 2 - 1 1 -

Britt 2 1 - 1 3
4 2 1 1 t

Graver 2 1 1 1 - t
4 2 1 1 2

Pestle 4 7 - 1 -

Peripherolly flaked cobbLe 3 2 1 - -

Scraper 3 2 - 1
4 2 1 - -

TabuLar knife 3 2 - - 2 -

4 2 2 2 2 1

Beed 5 9 - - 1 -

A.orphously flaked obJect 3 2 - -"

Humerotone 2 1 4 7 1 2

Hopper mortar 2 1 - 1

Rteds 2 1 - - - 1

Microbtede 1 1 16 20 63 44
2 1 2 6 12 a

ore - -

ReeIherpened fLake 3 2 1 2 -

Flakes off bLed- core I.

eade core 1 1 - 1 - 1

BifecieLLy retouched fLake 3 2 10 7 1 2
4 2 3 2 - 3

UnifecioLty retouched fLeke 3 2 - - 2
4 2 4 4 a 4

UtiLization only 2 1 34 22 27 45
3 2 - 1 -

Indeterminate 5 1 2

Totel 136 117 146 134

1
Non-tfthfc meteriel deleted2
UtiLizotion/Hodificetion 3

Type of eanufacture
1. None 1. None 7. Pecking and grinding
2. Wear onLy 2. Chipping 0. Chipping, pecking, grinding
3. Manufacture onLy 3. Pecking 9. Not oppLicabLe/indetaminete .. .
4. NMnufecture end wee 4. grinding
5. NOdified/indetersinete 5. Chipping end pecking ' A
6. Indeterminete 6. Chipping end grinding 7' "
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3-3,d-f) with extensive chopping marks. The cut marks have wide flat faces
and are steep angled; they appear to have been made with a metal axe rather
than with a stone tool. Flaked long bones may have single or multiple flake
scars on the margins. In some cases the flake scars may be due to fracturing
of the long bone shafts with a rock, In other cases they may be due to wear
from use of the bottom edge as a tool.

WEAR PATTERNS

Many of the 530 stone tool forms exhibit more than one Instance of wear
or more than one tool (17.4%, N=92) (Table 3-22). The highest wear area-
object ratios were observed on drills, gravers and scrapers. Ratios for
hammerstones, unifacially retouched flakes, utilized flakes and tabular knives
are only slightly lower. Bifacially retouched flakes, resharpening flakes,
microblades, bifaces and projectile points have the lowest ratios among the
remaining classes with reasonable samples. Tool forms with the largest range
of defined wear areas include utilized flakes, unifacially retouched flakes,
bifaces, drills and gravers, with from 0-6 Isolable tools. Among those forms
with the narrowest range are choppers, burins, bifacially retouched flakes and
resharpening flakes, with 0-2 wear areas present. We conclude that although
simple utilized flakes were the most frequent tool form with wear, and were
intensively used, other tool forms such as drills, gravers, scrapers and
hammerstones saw equal ly intensive use and reuse. We may also conclude that
tool forms may not be safely categorized under a single functional label as
they have multiple uses and variable potential functions.

Figure 3-3 illustrates the relationship of wear types to defined
functional types; Table 3-23 describes them more ful ly. Most obvious is the
rough correspondence between functional types with implicitly associated uses
and wear types indicative of those kinds of uses. Choppers and hammerstones
are characterized by heavy crushing wear on edges and surfaces indicative of
work In hard materials, either bone or stone. Smaller flaked tool forms are
characterized by feathered and hinged chipping wear on unifacial and bifacial
edges and points. If we make finer distinctions, however, we discover
discrepancies between implied and actual tool uses. For instance, projectile .--

points show smoothing, feathered chipping and crushing wear on edges,
reflecting use as general purpose cutting and scraping tool forms. Scrapers
show predominantly hinged chipping wear on unifacial and bifacial edges
indicative of heavy cutting or scraping uses. If these tools had, in fact,
been commonly used to scrape hides or other soft materials, they would have
exhibited a prevalence of smoothing or light, feathered chipping wear. Drills
and gravers, tool forms believed to have been used to perforate or incise
relatively hard material like bone, do exhibit the expected heavy hinged
chipping wear on points, but are characterized as well by feathered and hinged
chipping wear on unifacial and bifacial edges. We conclude, then, that tool
forms were used for purposes not necessarily defined by obvious morphological
attributes of form or by attached functional labels.

. . . ..- . . . V. * *V. . .*-.
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0 0 100 100 0 'O0 '

Utilized Flake, N= 192

UNIFACIAL EDGE _ _"__ _."
BIFACIAL EDGE

POINT

Unifacially Retouched Flake, N=34

UNIFACIAL EDGE """
SIFACIAL EDGE [ I 1 ' .

Bifacially Retouched Flake, N= 10

UNIFACIAL EDGE I _ _______________-- ____

BIFACIAL EDGE

Resharpened Flake. N 1

* "UNIFACIAL EDGE

Microblade N = 36

UNIFACIAL EDGE 1 3

Blake. N = 2

BIFAC'AL EDGE I

Tabular Knife, N 11

EDGE ONLY I

SEDScraper, N = 5

UNIFACIAL EDGEBiFACAL EDGE, '.. .. IJ I'I ] II Z Z II I
0.
- Bitace. N = 12

Z- BNunnA NE-2Z UNIFACIAL EDG I  3

Drill. N 20

UNIFACIAL EDGE ~m ~ ~ Z Z Z
P8 a,1AC, L ._1I Z

Graver, N 19

EDGE ONLY~ zz
.JNIFACIAL EDGE n JJ J

BIFAC(AL EDGE J J"
-- POINT

Projectie Point. N= 6

EDGEON[ Z ZZZ EZZ J
BIFACIAL EDGE~POINT

Chopper. N = 2

UNIFACIAL EDGE I I t

Hammerstone, N 26

TERMINAL SURFACE I I

Pestle. N = I

TERMINAL SURFACE

Hopper Base, N = 1

SURFACEI

tI I I I I I I I I I I I I I I I l l l l I I I I I I I I l l I I I I I I1 I I I I I I

o0 '000 100"0 x: 100

Smoothed Feathered Hinged Crushed Abraded

WEAR TYPES (Percent)

Figure 3-3. The relationship of wear types to functional types, 45-DO-326.
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Table 3-24 ranks functional types by the proportion of specimens within a
functional type with a certain kind of wear and by the percentage of -pecimens
within that functional type with that type of wear for the entire tool
assemblage. A close correspondence in the order of the two rankings may
suggest prehistoric selection for a specific tool form. A lack of
correspondence may Imply that use Indicated by the type of wear did not
require a specialized tool form. . . :

Definitive characteristics are largely those noted In previous tables.
Smoothing wear on edges only is characteristic of tabular knives. Smoothing
wear on unifacial and bifacial edges Is only found on scrapers. Smoothing on " "
points only occurs only on projectile points. Feathered chipping on unifacial
and bifacial edges Is most frequent on mlcroblades, blades, burins and

utilized flakes. Feathered chipping on points Is most characteristic of
gravers and drills. Hinged chipping on unifaclal and bifaclal edges Is most
frequent on resharpening flakes, but is also characteristic of scrapers,
bi facially retouched flakes, drills, unifaclally retouched flakes, gravers,
bifaces and utilized flakes. Hinged chipping on points only Is found only on
drills and gravers. Crushing on unifacial and bifacial edges is found most
often on choppers, but also on projectile points and bifaclally retouched
flakes. Crushing on surfaces and terminal surfaces, of course, characterizes -,

-h ammerstones, pestles and the hopper mortar base. When we examine the ranking
of functional types by type of wear for the entire assemblage, we fInd a
varied lack of correspondence In most wear categories. Those rankings which
are congruent include tabular knives in smoothing on edges only, scrapers In
smoothing on unifacial and bifaclal edges, projectile points In smoothing on * '

points only, gravers and drills In feathered chipping on points only, drills
and gravers in hinged chipping on points only, projectile points and choppers
i !n crushing and unifacial and bifacial edges, and hammerstones, pestles and

- hopper mortar bases in crushing wear on surfaces and terminal surfaces. Wear
" types on unifaclal and bifacial edges show marked variation In the

proportional ranking, generally characterized by the dominance of simple
utilized flakes. In general, it seems that utilized flakes, the most frequent
tool form in the collection, were also the favored multipurpose tool, used for
a wide range of purposes not limited to sharp unlfaclal or bifacial edges, but
also points, and spanning the smoothing, feathered chipping and hinged
chipping wear classes. In summary, it would seem that rigid selection of a
particular tool form was largely confined to the creation of points and thus,
functional types such as gravers, drills and projectile points. Edged tools,
unifacial or bifacial, seem to have had more varied uses, commensurate with a
more generalized tool form. The dubious association of tabular knives and
smoothing wear on edges only does not seem to be a matter of tool design since
these tool forms are among the crudest and least manufactured; rather, it
probably represents use of a convenient stone with a tabular fracture plane Vb)

for a certain job or very restricted range of jobs. Whatever the actual range
of uses of these function types, examination of associated wear types clearly
documents use of most edged tool forms for a wide variety of tasks, not
necessarily predictable from traditional functional labels. While there Is a
tendency for obvious (i.e., specialized) tool forms, particularly those with ". -

-A,

" ... .- -.- . .••". .:
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Table 3-24. Ranking of functional types by wear type, 45-DO-326.

Wear type Functional type ranking Functional type ranking
% of asemblage within wear type % of total assemblage

Smoothing
Edge only Tabular knife 100.0 Tabular knife 2.9

Projectile point 16.7 Projectile point .3
Graver 5.3 Graver .3
Utilized flaks .5 Utilized flake .3

Unifaciei/
bifaciaL edge Scraper 20.0 Scraper .3-

Point Projectile point 16.7 Projectile point .3

Feathered
Uni facit 

bifaciat edge Linear flake 100.0 Utilized flake 41.5
Mae 100.0 Linear flake 9.5
Surin 100.0 UnifecieLty retouched flake 4.9
Utilizad flake 82.3 Bifece 1.3
UnifeciaLLy retouched flake 55.9 Bifaciatty retouched f lake .8
Bifece 41.6 Drill. .8 A
Difaciaty retouched flake 30.0 Graver .6
Projectile point 16.7 M~ade .5
Drill 15.0 Burin .5
Graver 10.6 Projectile point .3

Point Graver 21.0 Graver 1.0
DrilL 10.0 Drill .5
Utilized flake .5 Utilized flake .3

Hinged

bifecial edge Researpened flake 100.0 Utilized flake 8.4
Scraper 80.0 UnifacielLy retouched flake 3.9
BifaciaLLy retouched flake 60.0 Dri LL 2.4
Drit t 45.0 Graver 1.9
UnifaciatLy retouched flake 44.1 BifacialLy retouched f lake 1 .6
Graver 36.9 Screper 1 .1
Bifece 25.0 Biface .9
Utilized flake 16.6 Reaharpenad flake .3.-

Point Drill 30.0 Drill 1.6
Graver 26.3 Graver 1.3

Cruehing
Uni fad aLl

bifaciel edge Chopper 100.0 Projectile point .8
Projectile point 50.0 Chopper .5
Bifacialiy retouched flae 10.0 BifaciaLLy retouched flake .3

Terminal aurface tHamretone 100.0 Hammratone 6.9
Pestle 100.0 Pestle .3

Surface Hopper mortar baas 100.0 Hopper mortar bae .3

Abrasion
Edge only Biface 33.3 Biface 1.0

orV
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points, to have been used In a manner suggested by the functional [abel, tools
were used for a number of different jobs and not restricted to a single Job. '4
We have noted that the simple utilIzed flake was adapted to the widest range
of tasks. Less obvious examples include projectile points, used for cutting
and scraping as well as perforating, and scrapers, with hinged chipping wear
more Indicative of heavy cutting than scraping of soft hides. -.

SUGGESTED USE .*

Feathered chipping and feathered chIppIng-smoothing most likely
represents I lght cutting operations on comparatively soft materIals--hIde,
meat, tendon or soft plant parts. Hinged chipping and hinged chipping-
smoothing indicate heavier, deeper cutting actions In which the tool comes
into contact with bone, gristle or other hard but elastic material. Smoothing .
by itself may be more material dependent, with similar wear patterns produced
by quite different uses. For example, smoothing along a unifacial or bifacial
edge on a cryptocrystalline tool likely evidences light cutting or scraping
use on a soft, elastic material. However, smoothing wear on an edge only on a
quartzite tool, with its denser, less brittle and less sharp mass, may- ,
indicate cutting on hard, dense material which simply wears down the edge.
Our cursory analysis does not permit us to Investigate smoothing wear more
thoroughly (I.e., does the smoothing wear obliterate flake scars or other
landmarks along the working edge, or does It obliterate the manufacture
altogether, or are there strIae within the smoothing wear? etc.). Crushing
wear, either in combination with pecking or hinged or feathered chipping,-____
indicates heavy tool use and repeated contact with hard surfaces like bone
and/or stone working supports.

In general, then, we have four primary tool types described by attributes
of wear: smoothing on edges and points, feathered chipping on edges and
points, hinged chipping on edges and points, and crushing of edges and
surfaces. Combinations thereof Indicate variable functions, variable
intensity of use, or persistent reuse of tool forms. It Is difficult to
assess tool use within these broad attribute categories, as a look at the
tabular knife will demonstrate. Characterized by smoothing wear on edges
only, tabular knives are ubiquitous. Because the smoothing wear does not
extend onto any adjoining planar surfece, we speculate that use was
essentially vertical--the tabular knife was held upright In the hand and used
to cut, or saw through elastic material of some hardness, and perhaps came
into contact with a stone working base. Certainly, the attrition of the edge,
which obliterates flaking Irregularities or other landmarks of manufacture, Is
not the result of cutting or scraping of soft, elastic material such as hide
or meat, unless the hides or meat were worked over a sol Id, hard base which, ' ."--
rubbing against the knife, dulled the working edge over extended periods of
use. Whatever their actual use, their wear patterns distinguish them from
other flake tool forms on which smoothing consistently occurs on unifacial and
bifacial edges and points Indicative of cutting, scraping and perforating
uses, usually on relatively soft, tractable materials.

i --- "



Another example of the difficulty of assessing tool function lies In the
simple distinction between feathered and hinged chipping wear as distinct tool
types. This distinction is the least pronounced of the four defined wear .
types--similar tool forms characteristically have both kinds of wear, although
one or the other tends to predominate. We may explain this distinction on the :. ---.
basis of both cutting activity and worked medium--feathered chipping is
produced by light cutting on relatively soft materials while hinged chipping
reflects heavier, deeper cutting In which the tool comes into contact with
harder, but stilt elastic materials. Or we may suggest that the distinction
rests on the intensity and/or duration of use of the tool form. Finally, we
may submit that that the difference, unless clearly correlated with
distinctive tool forms, Is Inconsequential: both wear types Indicate general
butchering activity; any distinctions result from random use of like tool
forms for tight or heavy cutting, or variation in Intensity or duration of
use.

All of the flaked tool types recovered, except tabular knives, show
feathered and hinged chipping wear. Those with the least manufacture (e.g.,
simple utilized flakes and mi ..oblades) show the highest occurrence of
feathered chipping wear. More complex tool forms or those that show
resharpening or retouch (e.g., scrapers, bifaces, resharpening and retouched
flakes) have proportionately higher frequencies of hinged chipping wear. The

* seeming correlation between feathered chipping wear and hinged chipping wear
and relatively unmodified and carefully shaped or maintained tools
respectively, leads us to suspect that the two wear types may be largely a
function of the Intensity or duration of use In comparable activities. -
EDGE ANGLE DISTRIBUTIONS

Measurement of edge angles within these general functional classes gives . .
us another, complementary method of evaluating the function of different tool
forms and differences in the activities represented within the defined zones.
Figure 3-4 illustrates edge angle distributions for functional types with two
divisions: utilized flakes and all other flaked tool forms. It also presents
edge angle distributions by the two largest possible classes: objects with
wear only and objects with wear and manufacture. Edge angle distributions of
functional types within these classes have been listed in tabular form in
Table B-1 to facilIate comparison since many of these artifacts are present in
numbers too low for meaningful histograms to be drawn.

Edge angle distributions generally support Inferences drawn from
*consideration of attributes of wear. Simple utilized flakes show a

distribution skewed toward an acute edge angle in the range 16-31 degrees,
reflecting selection for a sharp cutting edge and little concern for
durability. The edge angle distribution for all other functional types shows

a bimodal distribution: the highest peak Is In the 16-20 degree range and
represents primarily microblades; the second, lower peak occurs In the 26-30 j
degree range and Includes manufactured tool types, predominantly drills,
gravers, unlfaclally and bifacially retouched flakes. This distribution
roughly parallels that presented for utilized flakes but shows lower

................................................
........................................................... . . °
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frequencies in the more acute edge angle ranges. When these three functional
type classes are grouped Into two major groups of wear only and wear and
manufacture, this fundamental pattern shows even more clearly. Tools with
wear only have a distribution markedly skewed toward an acute edge angle in
the range 16-30 degrees. Tools with wear and manufacture show a more normal .-

distribution centered In a broad range from 26-45 degrees. Certainly, there
is considerable overlap between the two distributions but the different
characteristics of these edge angle distributions reflect care in selection of
a sharp edge for jobs of the moment and creation of less acute edge angles for -.-

formed tools for whrch design and durability were salient concerns.

ECONOMIC PATTERNS

The overwhelming majority of stone tools recovered from 45-DO-326
document cutting, piercing, scraping and chopping uses in soft to hard elastic
materials, characteristics commonly associated with huntIng-butchering-
processing of game (97%, N=-1,127). Many of the tool forms could have been
used for other economic pursuits, notably the processing of plant parts or
woods, but the character of the assemblage seems to argue for hunting.
I:athered and hinged chipping wear, often associated with smoothing, and
primarily on unifacial and bifacial edges of simple flake tools, bifaces,
burins, drills and projectile points, Indicates tool use on soft and hard
materials or consistent reuse and heavier use of some functional types.
Smoothing on the edges of tabular knives, and the recovery of a large number
of scrapers, may Indicate an emphasis on hide processing. However, it is
equal ly likely that these forms may have been used to separate the meat of a
carcass from bone, to reduce bone or to manufacture non-I ithIc elements of the
tool kit; for Instance, to shape and smooth wood or bone foreshafts and
handles. Heavy crushing wear on the unifacial edges of choppers and surfaces
of the numerous hammerstones may evidence considerable attention to marrow
extraction and bone tool manufacture, or the working of small wood parts. The
hammerstones, of course, were probably an integral part of stone tool
production. Recovery of the single pestle and the hopper mortar base suggests
the processing of plant parts at the site as well.

TEMPORAL AND SPATIAL PATTERNS

Differences In artifact distribution among analytic zones at 45-DO-326
are more a matter of the presence or absence of particular functional types or
the relative proportions of types within the zonal assemblage: than any
fundamental changes In the use or Intensity of use of specific tool types.
For example, projectile points, bifaces, burins, hammerstones, resharpening
flakes, bIfacIally retouched flakes and pestles are either much more frequent
or only recovered In Zones 2 and 1. Conversely, choppers, dril Is, hopper
mortar bases, blades, microblades and microblade cores are either more
frequent or were only recovered from Zones 4 and 3. Other functional types
such as tabular knives, unlfacially retouched flakes and utilized only flakes
are fairly evenly distributed through all four defined zones. Thus, although -

J 1
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about the same range of potential functions are found throughout the span of
occupatIon at the site, there may well have been either different specialized
activities during the separate periods of occupation or else some variation In
the use of tool forms for comparable tasks.

The character of all four zonal assemblages indicates an emphasis on
hunting-butchering-processing and the maintenance of that tool kit. A pestle
from Zone 2 and a hopper mortar base from Zone 3 also suggest plant
processing, although it could also have been used for pulverizing meat. It
may well be that microblades were a more common element of the tool kit prior
to ca. 2000 B.P., perhaps In part replacing the use of bifaces, resharpening
and bifacially retouched flakes, all of which seem to be more prevalent in the
later periods. The higher numbers of these tool forms In the earl ler periods
might also be a consequence of longer stays during that time, judging from the
construction of numerous pits and formation of at least one well-defined
living surface (see Chapter 5). Whatever the cause for the disparity in the
tool assemblages between Zones 4 and 3 and Zones 2 and 1, we do know that
about the same range of animals were being taken and consumed at the site over
time (see Chapter 4). It seems most likely that the presence, absence, or
relative frequency of certain tool forms resulted from the specific kind and
duration of site activity In each period; however, since the four zones span J1_
all three cultural phases defined for the Rufus Woods Lake project area, we
certainly cannot rule out culturally distinct tool kits and the preferential
use of specific tool forms to perform similar activities in different periods
of occupation.

STYLISTIC ANALYS

Projectile points are the only artifacts from site 45-D0-326 used for . .

assessment of temporal period and/or cultural affiliation. They supply us
with a reasonable temporal scale when we carefully compare stylistic
attributes of specimens in this collection with those considered diagnostic of
defined projectile point types, either within this project area or on the
Columbia Plateau as a whole.

PROJECTILE POINT TYPES

Two separate but conceptually related analyses are used to classify
projectile points. A morphological classification is used to define
descriptive types that do not directly correspond to recognized historical
types. This is intended as an Independent check on the temporal distribution

of projectile point forms in the Rufus Woods Lake project area and as a means
to measure the distribution of formal attributes as well as point styles. An
historical classification correlates these projectile points with recognized Sb
types with discrete temporal distributions. A multivariate statistical
program which compares line and angle measurements taken along the outl ines of
the points is used to classify the specimens. Together, these analyses allow
us to (I) assess formal and temporal variation in our collection without first
imposing prior typological constructs, (2) correlate specimens recovered from

- .- . ..- "."
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our study area with those found elsewhere on the Columbia Plateau In a
consistent, verifiable manner, (3) develop a typology that Incorporates both
qualitative and quantitative scales of measurement, and (4) examine the
temporal significance of specific formal attributes as well as aggregates
viewed as ideal types.

Eleven classificatory dimensions have been defined for morphological
classification: BLADE/STEM JUNCTURE, OUTLINE, STEM EDGE ORIENTATION, SIZE, .- '
BASAL EDGE SHAPE, BLADE EDGE SHAPE, CROSS SECTION, SERRATION, EDGE GRINDING, ,. V
BASAL EDGE THINNING, and FLAKE SCAR PATTERN. Of these, the first four (D,-D4)
define 18 morphological types. The other seven serve to describe these types
more fully, and permit the identification of variants within the types. Table
3-25 outlines these dimensions and associated attributes.

By defining the margins of projectile points, we are able to place them
within one of the 18 morphological types. This Is done by drawing straight
lines from nodes where the outline of the specimen changes direction. Figure
3-5 illustrates the technique. For a corner-notched triangular point, the
blade Is defined as line segment a A. The shoulder Is line segment A 1. The
neck is node 1. The stem is IIne segment 1 2. The base Is IIne segment 2 a'.
Terms applied and the number of I ne segments drawn vary given the two basic
subdivisions of form. Lanceolates are generally defined by four or fewer line AL
segments (aA12). Stemmed triangular forms are defined by five or fewer line
segments (aAT3). Side-notched triangular forms are defined by five or more
line segments (aA12345). Table 3-26 lists the 18 morphological types with
descriptions, classification codes and line segment definitions.

Cross-tabulation of classificatory dimensions D5-D11 supplies detailed
descriptions of the 18 morphological types and allows us to assess the
temporal distribution of formal attributes as well as that of point styles.
We might subdivide any or all of the types In terms of their basal edge shape,
serration, or flaking pattern. We can also assess the chronological
significance of concave bases, serrated margins, or regular collateral flaking
pattern independent of associated morphological type. Further, we can use
this Information to establish variants in the basic historical types.

We have defined historical types on the basis of line and angle
measurements In order to have a consistent classification method which
utilizes published Illustrations of projectile points. Other measurements
such as weight and thickness were taken on projectile points In our
collection, but problems of cost and efficiency precluded handling of
specimens from other study areas. These measurements can be Included In
analyses of our points, and, hence, for definition of types and type variant-
that wIll correlate wIth acknowledged types, but they are not part of the
initial typological exercise. Justification for this decision Is found In
prior research emphasizing the outline of projectile points as the basis of
classification (Benfer 1967; Ahler 1970; Gunn and Prewitt 1975; Holmer 1978).

Our desire for a statistically derived classification prompted selection
of a multivarlate statistical method termed discriminant analysis (Nie et al.
1975). In this analysis, Individual specimens are sorted into selected groups
on the basis of mathematical equations derived from analysis of cases with
known memberships. First, we assembled representative specimens for each

-~~ ~ ,%, -.
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Table 3-25. Dimensions of morphological projectile point
cl assif ication.

DIMENSION I: BLADE-STEM JUNCTURE DIMENSION VII: CROSS SECTION

N. Not separate N. Not appLicabLe
1. Side-notched 1. PLanoconvex
2. ShouLdered 2. Biconvex
3. Squared 3. Di aond
4. Barbed 4. TrapezoidaL
9. Indeterminate 9. Indeterminate

DIMENSION II: OUTLINE DIMENSION VIII: SERRATION

N. Not appLicabLe N. Not appLicabLe
1. TrienguLar 1. Not serrated
2. LanceoLete 2. SerratedL--
9. Indeterminete 9. Indeterminete

DIMENSION III: STEM EDGE ORIENTfATIONV DIMENSION IX: EDGE GRINDING

N. Not appLicabLe N. Not appLicabLe
1. Straight 1. Not ground
2. Contracting 2. BLade edge
3. Expanding 3. Stem edge
9. Indeterminate 9. Indeterminate

DIMENSION IV: SIZE DIMENSION X: BASAL EDGE THINNING

N. Not appLicabLe N. Not appLicabLe
1. Large 1. Not thinned
2. SmeLL 2. Short fLake scare

3. Long fLake sars
DIMENSION V: BASAL EDGE SHAPE 9. Indeterminate

N. Not appLicabLe DIMENSION XI: FLAKE SC'AR PATTERN
1. Straight
2. Convex N. Not appLIcabLe
3. Concave 1. VariabLe
4. Point 2. Uniform
5. 1 or 2 end notched 3. Mixed
9. In. etermlnete 4. ColtateraL

5. Transverse
DIMENSION VI: BLADE EDGE SHAPE 6. Other

9. Indeterminate
N. Not eppLicabte
1. Straight
2. Excurvate
3. Incurvata
4. Reworked
9. Indeterminate
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Table 3-26. Morphological classes of projectile points:
descriptive name, classification code, and line segment . -

definition.

Type Description ClassI ficati on Definition

1 Large Triangular N 1 N 1 ;A

2 Small Triangular N I N 2 s

3Large Side-notched I N N aA23, A_24 A24

4 Small Side-notched i N N 2 a123, aA1234, aAi2345

5 LanceoLate .N 2N N

6 Shouldered LanceoLata 2 2 N N A, WAl1, Al12

7 Large, Shouldered TrianguLar, 2 1 2 1 UA, wil
contracting stem

a Small, ShouLdered TrianguLar, 2 1 2 2 A, isAl
contracting stem

9 Large, Shouldered Triangular, 2 1 (13) 1 WI 2. aA123
non-contracting stem

10 SmaLL, Shouldered TrianguLar, 2 1 (13] 2 WIl2, ar 23
non-contracting stem

11 Large, Squared TrianguLar, 3 1 2 1 l
contracting stem

12 Small, Squared TrIangular, 3 1 2 2 l
contracting stem

13 Large, Squared Triangular, 3 1 (13] 1 WA12. aAI 23
non-contracting stem-

14 Small, Squared TrIangular, 3 1 [13] 2 aA1 2, iA123
non-contracting stem

15 Large, Barbed TrIangular, 4 1 2 1 A1
contracting stem

16 Small, Barbed TrIangular, 4 1 2 2 W1l
contracting stem

17 Larga, Barbed Triangular, 4 1 (13] 1 WIl2, aA123
non-contracting stem

18 Small, Barbed TrIangular, 4 1 (13] 2 ;A_12, -a123
non-contracting stem
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acknowledged historical type, and tested group autonomy throug raiysib na'-s-

specified discriminating variables. Then, we used derived equations called
discriminant functions to assign specimens In our collection lo the
statistically defined projectile point types. All cases are given a . - -.

probability of group membership, calculated as the distance a given case score

is away from a group score. Discriminating variables--those providing the

most separation between groups--are ranked and serve as type definitions. The

outcome is a statistically defensible projectile point typology based on

traditlonal, Intuitively derived classifications. The resulting it
ciassificatlon is consistent, and produces mathematically defined ranges of

variability. It enables the researcher to quickly categorize a large

collection, and it offers a sound, rational basis for definition of new types

as well as an explicit definition of accepted types. We can thereby correlate
the Rufus Woods Lake projectile point sequence with other chronologies In both

a quantitative and qualitative manner. For a detailed discussion of
procedures and assumptions involved in discriminant anaiysis see Johnson

(1978) and Klecka (1980).
We assembled a type collection for the Columbia Plateau of over 1,200

specImens that constituted originally defined typ examples, labelled

specimens of recognized types, or type variants that were reasonatly well-

dated. By critically reviewing the archaeological literature, we identified
23 historical types which we arranged in si< formal type series (Figure 3-6).
We consistently applied distinctions based on the original type definitions,
modified, where appropriate, by subsequent research. We routinely defined

type variants, usually suggested by prior researchers, which segregate

specimens according to diagnostic patterns In morphology. Historical types
Identified here represent a synthesis of projectile point types and cultural
reconstructions postulated by researchers in different areas of the Columbia
Plateau, and were not taken from any single typology or chronological sequence
(e.g., Butler 1961, 1962; Nelson 1969; Leonhardy and Rice 1970). Names are

usually those applied by the first researcher to define a specific type. We

developed variant labels by using the accepted type name followed by a lette;
denoting diagnostic variation. For a complete discussion of procedures
followed see Lohse (1984g).

Projectile pot nts from 45-DO-326 are listed In Table 3-27 and illustrated
in Plate 3-5. Table 3-28 lists classifled projectile point fragments.

Digitized projectile point outlines are shown in Appendix B, Figure P-1.
A total of 47 projectile points at 45-DO-326 were assigned to defined

historical projectile point types based on lIne and angle measurements. Another

5ix fragmented specimens were hand assigned to historical types. Forty-one

other blade fragments, detached stems and broken bases were described within the
; ,orphological classification. Each assigned type is briefly described below.

Cascade A (Type 21) N=4

Four speclmers were assigned to Cascade A. Three are elongate, teardrop
forms, without edge grinding or serrated margins. The fourth, Specimen

#59, Is more symmetrical, with well-defined serratlons along both lateral

V
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Table 3-27. Projectile point types, 45-D0-326. ?

' . ,

Hi stortfeL orphoLogicat
Koster * Type 1  CLesificattah'2  Zone Feature Association

50 21 tL22131 2 -

6 21 _ 1M121 2 -
249 21 ._.241133 4 - ,
438 22 w~211 3 A A*
374 31 _2NNS239121 3 50 Living surface I
213 31 0gN94911 4 -
448 31 2tNN eMI121 4 66 Living surfrac A
366 41 100ISU9M 3 50 Living sutrface
561 41 RN192INN9 3 - _

327 42 liNm2INNI I - . ". -

400 42 E. 21NN3 I - .

454 42 1 pol" 13 -
529 42 1- .2 . •..

567 42 2-"89N" ." •-
601 42 1U2312NNm 1 - -
601 42 M31 EnNNM I -
602 42 1NI5121NN I -

487 51 21g2j112N1 is -

154 51 211129ROW1 3 50 Living surface 8 - -.-
205 51 22 121 3 -

600 51 212222NM 3 -
13a 51 3121192INMi 4 -

472 52 31211141 I -
144 61 21322121NI 3 -

52 81 31312821MNM 4 -
270 62 1NH1292ONN9 I -

15 62 3131421NH 4 -
272 63 3131121NN1 I -
274 63 Si.211i2NNO 1 -

274 63 iN Z2l929NO -
388 63 3i&2Illml
474 63 411t 3211011 is -
475 63 4I141Nm is -
531 53 4130921N9 d -92 63 221NM 2 -

139 63 3311 WOO 2 -

350 63 j1W121 fM 2 - *

685 63 Mfl51 11 W 2 -

46 64 41221141NN1 13 -
339 64 41122322NN I -
407 64 f_- 9220NN1 1 -
473 64 41j.2M1N1S t3  -

505 73 "j3 1211N11 A,1

68 74 4jM212NNU
305 74 41022321 2 2 Firept 2 fILL .

ISe Figure 3-6 for type names.
2See TebLe 3-27 for definition@.
3From testing unit not incorporated in previous tohnoLogiceL end

functioneL anslyses.
* .

4Tiwc points were erroneousty given the seaw easter number.

V . .

• ,, ~~~~.. .. ...... ,............... ....... ,...-.. ."". "...... " ' ' " " ".....
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Table 3-28. Projectile point fragmnents, 45-D0-326.

Hisseria MopoogicaL soitm

iNter 9 Tp' Lmesifioatimn~' Zone FeatureAsoitn

UhcLasifind
561 81 3522116

31 MOM.21NN 2 -

192 - 11831M I -

273 ~ 412
605 41 1NN222ni3 1I
220 - 3CMI41121 2 -

425 - WW2411U3 2
520 51 f.2011121 3 50 Living surface 8
945 - _NMMI121 4 -

BLads fragments
291 - fjf92N I --

257 - ~ 2111 1 -

59 21 T2DU8h4 1 -

340 - ~jI2 108 1 -

248 - 4992N
550 42 LWN.1926 1 Is Stratum 50
479 MO we~m i
476 68 RHINO"S 13 -
470 on13821f 13 -

585 72 4MOMh2IM 13 -. 
___

486 - M&NwMM" j -

195 4M-M 2Z2NI
542 ash21963 8
417 we 3$96 50 Living surface U

9 61 410i11I a -

597 61 4931292916U 4 -

Detached st=@ ./..

350 - 1 2Stratum 50 \ ~

818 I-rmn- Firspit 2 fiLL

431 11099969 3 50 Living surfac 8

43 BOO a 50Living sacegos
871 5 LivingsufcB

Brokan bases

6 -19919129 1 -

67 - M19913M 2 -

IS@ Figure 3-6 for type news.2S@@ Tabte 3-27 for defiflitione.
Sir= testing unit not Incorporated in previeua techaoeqisat and

fuunctional. aneLyss.

* . . .
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blade margins. Flaking scar patterns on all four specimens are
classified as variable or mixed. All were made on flakes. Specimen 50
has two deep lateral notches about midway up the long axis. Cascade A
points are characteristic of the Kartar Phase (ca. 7000-4000 B.P.) In the
Rufus Woods Lake project area.

Cascade B (Type 22) Nal

This is a thin, well-made, slender specimen on a long, flat flake. The
flaking pattern Is variable, and only the dorsal surface has been
completely reduced. The lateral basal margin and base, which contains a
remnant of a striking platform, show considerable smoothing of flake
arrises Indicative of hafting. Cascade B forms are uncommon In the

project area, but have been found In contexts dated to the mid- to late
Kartar Phase. .,. -..

Nahkin Shouldered (Type 31) N=3

All three specimens were made on large, thick flakes. Haft elements are
straight to slightly expanding. Shoulders are well-defined. Flaking
patterns are variable, although on Specimen 1440 flaking on the distal .'

part of one surface Is oblique collateral. A markedly diamond shaped -.

cross section on Specimen 1374 may indicate manufacture on a blade. All -
three specimens have pronounced smoothing wear across shoulders and
lateral haft margins from hafting. Similar Mahkin Shouldered points date
from the mid- to late Kartar Phase or ca. 5000-4000 B.P.

Cold Springs Side-notched (Type 41) N-3

Two of the three specimens are detached hafting elements, broken through

the neck or across the shoulders. The other, Specimen 1605, Is a variant
of the classic Cold Springs Side-notched type, with very low, open
notches, sharply contracting lateral basal corners rather than the
vertical basal margins observed on Specimens 1366 and 1581, and markedly
excurvate basal margins. Similar forms were found at 45-DO-285 (cf. Miss --.
1983c). Cold Springs Side-notched points have been recovered throughout
the Kartar Phase, although they are not numerous In the project area.

Plateau Side-notched (Type 42) N=10

These points are small, delicate side-notched triangular forms with
narrow lateral notches, and excurvate, straight, and slightly concave to
notched basal margins. Form varies from slender to squat. Flaking
patterns are variable, except In Specimen 1400, where the pattern is
classified as mixed. Similar points span a range from ca. 1000-200 B.P.
or the mid- to very late Coyote Creek Phase. .,

.... * *.%*. .%*. . . .. . . .. * ..-- ,-. ,.',-.-.

'. "O.l- • ... . .
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NespeleI Bar (Type 51) N=6

Specimens classified as Nespelem Bar show a broad range of formal
variation, a characteristic of this type as defined for the Rufus Woods
Lake project area (Lohse 1984g). Specimen 1186 Is a heavy, thick example
made on a large flake. Though triangular, its outlIne Is very sImIlar to
the recovered Mahkin Shouldered specimens, and similar forms have been
found in contexts radiocarbon dated to the Kartar Phase. Specimens 1154,
1205 and 1609 are more typical examples of the Nespelem Bar type, and
have sloping shoulders and long, straight to contracting stems. All were
made on thick, broad flakes. Similar forms have a temporal range of ca.
5000-3000 B.P. or late Kartar Phase to early to mid- Hudnut Phase.
Specimen 1497 is yet another variant, with serrated margins, a markedly
planoconvex cross section, and crudely thinned basal margin. It tends to
occur In the early Hudnut Phase between ca. 4000-3000 B.P. In the project
area. Flaking patterns on all five specimens are variable, with
reduction of both the dorsal and ventral surface quite crude.

Rabbit Island A (Type 52) N=I

This Is a characteristic Rabbit Island Stemmed point with straight to
incurvate lateral margins, straight shoulders, and slightly contracting
stem. The flaking pattern Is classified as mixed. It was made on a
thick, squat flake. The crazed surface and glossy texture of the

chalcedony Indicates heat treatment prior to manufacture. This form
dates to the early and middle Hudnut Phase In the project area.

Columbia Corner-notched A (Type 61) N=4

Three of the four specimens are large corner-notched points with downward
projecting shoulders. The two examples with intact stems show expanding
lateral basal margins. Flaking patterns are variable. Specimens 09 and
152 exhibit lateral breaks, hinged fractures and lips near the distal tip . ....

Indicative of Impact fractures. The fourth specimen (M1144) Is smaller
than the other three, with slight corner notches, less well-defined
shoulders, an expanding stem, and excurvate lateral basal margins. All .

four specimens were made on thick flakes. Columbia Corner-notched A
points date to Hudnut Phase and Coyote Creek Phase in the project area.

Quil mene Bar Corner-notched (Type 62) N=2

The Intact specimen (M#185) has a long, broad blade with excurvate
margins, slightly downward projecting shoulders, and relatively delicate,
expanding stem. The flaking pattern Is variable and the margins show
extensive hinged chipping or retouch. A large potlid on the ventral
surface, partially reduced, attests to heat treament prior to :
manufacture. The other specimen (M#270) is a stem fragment, broken
through the lower part of the neck. Classified as Quilomene Bar Corner-

..', -;... .-.
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notched because of its overall configuration and size, it is also similar
to the base on Specimen 1605 from Zone 1, which was classified as a Cold

Springs Side-notched type. Distinguished from the related Columbia
Corner-notched A type largely because of their greater size and breadth,
the Qulomene Bar Corner-notched points date to about the same temporal
period or the Hudnut Phase and later Coyote Creek Phase.

Columbia Corner-notched B (Type 63) N=12

These specimens range from elongate forms with well-defined, downward
projecting shoulders and expanding stems to squat forms with slight barbs
and delicate expanding stems or slight shoulders and short, markedly

expanding stems. As such, they resemble variants of the smaller Columbia
Stemmed series and Plateau Side-notched forms with very low side notches,
as well as the larger Columbia Corner-notched A types. In the Rufus
Woods Lake project are, these Columbia Corner-notched B varieties are

almost entirely confined to the period after ca. 2000 B.P. or the Coyote

Creek Phase.

Wallula Rectangular Stemmed (Type 64) N=5

This type has an elongate triangular outline with a long, straight

delicate stem, and short, generally fine bars. All five points are
characteristic examples, lacking serrated margins and long bars, and are
indicative of the mid- to late Coyote Creek Phase. One specimen from the

beach Is included.

Columbia Stemmed A (Type 73) N~l

This specimen Is a thin, elongate form with straight lateral blade
margins, long, downward projecting barbs, and a narrow, strongly

expanding stem with a straight basal margin. Flaking Is mixed but
tending toward fine collateral. This type is confined to the middle to
late Coyote Creek Phase In the project area.

Columbia Stemmed B (Type 74) N=2

Specimen 168 Is a classic late Columbia Stemmed variant with straight
lateral blade margins and thick, contracting barbs that extend down to
the straight basal margin. Flaking Is mixed but exhibits fine parallel
flake scars running from the lateral blade margins toward the midline of
the point. Specimen 1305 is shorter, with a long, thin tip and slightly
Incurvate lateral blade margins. The stem has been snapped off about

midway through the neck. The flaking pattern Is variable. This type

dates to the latter part of the Coyote Creek Phase.

....-................
." -. ,'Z
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Unclassified Specimens N=12

Specimens designated as Type 81 are large and small triangular forms,
which are perhaps finished projectile points, but more likely are
preforms, which have not been notched to create hafting elements. Other
specimens are badly fragmented forms, without the proximal end or basal
margin, and not measurable by our discriminant analysis. Specimen 0605
was unavailable during the discriminant run, and was hand assigned as a
Type 41 above. Forms Include a shouldered lanceolate (M#620), probably a r..:-.'. .. ... -

Mahkin Shouldered type, from Zone 13, several lanceolate forms from Zones
2, 3, and 4, and large and small shouldered triangular forms with
straight, contracting, and expanding stems from Zones 1, 3, and 4. .-..-

Blade Fragments N=18

Five of these specimens were hand assigned to historical types as listed.
The rest are shouldered, square shouldered, and barbed triangular points
without stems or do not have completed stems. All but one (M#535) are

small, and probably represent Columbia Corner-notched B and Columbia
Stemmed variants dating to the mid- to late Coyote Creek Phase.

Detac d Stems N=14

ne majority of detached stems have expanding lateral margins and
probably represent small triangular corner- and basal-notched projectile

points such as Columbia Corner-notched B and Columbia Stemmed varieties.
Exceptions are the straight sided stem from Zone 11, which may be a * c
Wal lula Rectangular-stemmed, and two contracting stems from Zone 13
(living surface B) that are probably Nespelem Bar varieties. The
Columbia Corner-notched B, Columbia Stemmed, and Wal lula Rectangular
Stemmed types would indicate occupations during the Coyote Creek Phase,
while the probable Nespelem Bar stem forms indicate a late Kartar Phase
or Hudnut Phase affiliation. -. -

Broken Bases N=3 .--..

All three recovered bases are finely made, thinned lanceolate forms
suggestive of Cascade or Mahkin Shouldered variants. None show edge
grinding. All were made on flakes. If they represent Cascade and/or
Mahkln Shouldered points, they date to the mid- to late Kartar Phase.

STRATIGRAPHIC DISTRIBUTION

The stratigraphic distribution of projectile points at 45-DO-326 Is shown --.- .. ,.

in Table 3-29. For comparison, the distribution of historic types by phase at
all sites is shown In Figures 3-7 and 3-8. Zone 4, with an associated
radiocarbon date of ca. 3100 B.P., appears to date at least 1,000-2,000 years

. . . . . . .° 
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F Igure 3-7. Proportions of historic projectile point types across all phases.
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Figure 3-8. Proportions of historic projectile point types within phase.
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earlier than that, given the presence of early Mahkin Shouldered points in

that zone and Cold Springs Side-notched, Cascade A, Cascade B, Mahkin
Shouldered and Nespelem Bar types in the overlying Zone 3. A radiocarbon date
of ca. 3000 B.P. for Zone 3 may be accurate since that zone contains Columbia -.
Corner-notched A points as well as the earl ler types. However, the presence
of these Kartar Phase projectile point types in Zone 3 overlying the Mahkin
Shouldered points in Zone 4 Indicates considerable disturbance of the earliest
occupation levels. The construction of numerous pits in Zone 3, which
extended down Into Zone 4, probably redeposited earl ler diagnostics in that
later zone. An equally valid inference, of course, is that Zone 3 as defined
encompasses both a Kartar Phase occupation and the later Hudnut Phase
occupation. This is possible since Living Surface B, a thick charcoal-stained
lense of cultural material, might be either a late Kartar Phase or early
Hudnut Phase activity surface, given Nespelem Bar and Mahkin Shouldered
projectile points, as well as a number of contracting and expanding stem ..-
fragments (cf., Lohse 1983e). The point of origin of the numerous pits in -'

relation to Living Surface B Is not clear, and It Is likely that pit
construction occurred in two temporally distinct occupations in Zone 3 that
the zone designation unintentionally mixed. Equally likely is that the
radiocarbon date of ca. 3000 B.P. as well as the radiocarbon date of ca. 3100
B.P. are val id assays for the later cultural occupation in Zone 3. The
temporal separation of Zones 3 and 2 Is quite obvious, and seems to Indicate a
possible hiatus of about 1,500-1,000 years given the earliest C14 date for
Zone 2 of 1500 B.P., and a lack of any Hudnut Phase point types in that zone.
Zone 1 appears distinct from Zone 2 as well, given radiocarbon dates spanning
a period from ca. 800-200 B.P. and a relatively discrete distribution of small
Plateau Side-notched projectile points. That occupation In the two zones
occurred throughout the Coyote Creek Phase and over a relatively short time Is
Indicated by the distribution of characteristic point types such as Columbia
Stemmed varieties and Columbia Corner-notched B, and the short span of ca. 400
years between the latest radiocarbon date In Zone 2 and the earl lest in Zone

S-" 1. The distribution of Cascade A points through the upper three zones is
probably the result of site disturbance and/or curatlon.

In summary, use of the 45-DO-326 rockshelter spans all three cultural
phases, probably beginnIng ca. 5000 B.P., If not earl Ier, and continuing on up
into the early historic period at ca. 200 B.P., with a significant hiatus :
between the Hudnut Phase and Coyote Creek Phase at ca. 2500-1500 B.P. Intense
site disturbance, both through cultural constructions, and natural processes, ,
Including rodent action and heavy rockfall, make reconstruction difficult.
There Is little doubt, however, that the radiocarbon date of ca. 3100 B.P. Is
far too late for the earliest zone of occupation, and that this date and the
date of ca. 3000 B.P. probably record poorly defined Hudnut Phase occupation
In the upper part of Zone 3, which overlie a late Kartar Phase occupation. -.. ,,
The hiatus at ca. 2000 B.P. seems to document a significant shift In site use, -. .. ,
as will be discussed In Chapter 6.

*°'°. . ..-... ........ .-.--...-... -=.... .•°-°° ................ ,..-- •%......•".
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4. FAUNAL ANALYSIS -

Zoological remains from archaeological sites provide a unique source of
data on the ecology and historic biogeography of animal species living in the
area, and on utilization of faunal resources by human occupants. This chapter
describes the faunal assemblage recovered from 45-DO-326, and summarizes the
implications of the assemblage for understanding the archaeology of the site.

FAUNAL ASSE-LAGE

The faunal distribution of vertebrate and invertebrate faunal remains Is
summarized by zone In Table 2-C. The vertebrate assemblage consists of 87,476 .
specimens weighing 14,219 gms. Only 1,325 (approximately 1.5%) of the
elements were identifiable. Of the Identified elements 1,068 (81%) are
mammalian, 161 (12%) are reptilian, eight (less than 1%) are amphibian, and 88
(7%) are fish. Taxonomic composition and distribution of the vertebrate
remains for the site as a whole and by zone are shown In Table 4-1. The
Invertebrate assemblage consists of 11 shell fragments weighing eight g. The
shells have not been analyzed.

The fol lowing summary presents criteria used to Identify elements where
appropriate, and comments concerning the past and present distribution and
cultural significance of the taxa represented. A summary of the elements.-: .
representing each taxon is provided in Appendix C.

SPECIES LIST

MAMMALS (NISP=1,068)

Lepus cf. townsendil (white-tailed hare) -- 1 element.

Two species of Lepujj presently Inhabit the project area, L townsendli
(white-tailed hare) and 1. caLLfrncus (black-tailed hare). A third -- --
species, . americanus (snowshoe hare), Inhabits regions adjacent to the ...-.

project area. These elements could not be assigned to species on the .--
basis of morphological features. L. callfornicus is thought to have
immigrated from the Great Basin during the early part of the twentieth '
century (Couch 1927; Dalquest 1948). L. americanu is largely nocturnal .'-
and secretive, and Inhabits wooded areas. Consequently, these specimens
have been tentatively assigned to L. f.o,..-'n--nndl

. . ,.- .

.. ' -........ .
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Table 4-1. Taxonomic composition and distribution of vertebrate remains
from 45-130-326.

ZoeSit@ TotaL -

Tex. 1 2 3 4

i ISP1 MNI 2] WIPMN ISP MNI WISP MI! WS N

HAMALIA (NISP10W681

Loopori de I -

Leous cf. townsendii 1 1I
SyLviaoup nutteLtii 5 4 1 1 10 2

Sciuridas
Marinato ftaviventris 13 1 42 2 48 3 107 2 211 S
SverinoahiLue opp. 6 1 1 1 2 1 '1 1 10 1

Geomyidee[
Thomomvi tetooe 9 3 17 3 5 2 83 9 95 12

Bietoromyidae
Peroaoethus Oeryus 5 2 7 2 1 1 13 5

Cricetidas 3 - 10 - 7 - 7 - 27 -
Peromyscus monicutetus 1 2 1 3 2 3 2 9 5
Neotomeolinerem I 1 2 1 1 1 4 2
Mlcrotue app. I I 1 1 4 2
Leaurus curtatue 8 4 3 2 4 2 3 2 19 U

Coni dee
Can's OPP. 1 1 1 14 1 6 1

Mustat ides %
Taxideeatexus 2 1 2 1 53 1 57 2

Cervidee 4 - 13 - 2 - 2 - 21 -
Cervus ~oohue 1 1 4 1 2 1 7 1
OdocoiLou op. 83 2 23 1 5 1 29 1 120 2

Bovidas 36 - 28 - 24 - 35 - 123 -
Atitocepre americana 2 1 1 13 1

Ovis cenadensls 15 1 37 2 6 1 14 1 72 2

Door-Sized 89 - 98 - 29 - 35 - 238 -

ELk-Sized 5 - 2 - 2 - 2 - 11 -

REPTILIA (NISP-181)

CoLubrldee 4 - 6 - 25 - 126 - 161 -

AMPiIDIA (MISP=-S)UL 7:

PISCES (NISP=89)

SoLmonidoe 6 - 2 - 10 - 63 - 91
Oncarhynchus tehowyteche 4 - 4 -

Cyprinida. 2 1 3 -

TOTAL 291 295 177 565 1,318

1NISP -Number of Identified Specimens.
* 2MNI =Minimum Number of IndivfdueLs.

71
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.yyLJguia cf. nuttalLi (Nuttall cottontail) -- 10 elements.

Three species of rabbits may be present In the site area. Sylvilaus

nu:ttJill and S. Idahnsi are both native to eastern Washington. S.
IkrJanu. was Introduced in the early 20th century (Dalquest 1941). Of
the two native species, S. nuttallILI is larger and more abundant. This
specimen was Identified as . .nuttaI.ILI because of Its size. . nuttalJI
is a common resident of rocky, sagebrush habitats In the project area.
Both rabbits and hares were sought by ethnographic tribes (Post, in Spier
1938:24) for furs and food (Ray 1933:87).

MarmotaIfayLventri (yellow-bellied marmot) -- 212 elements.

All marmot remains have been tentatively assigned to the species H.-
laviventris on the basis of present distribution. This species is the

only marmot now living in the project area, and is a common resident of
talus slopes. Marmots were exploited as a small game resource by
ethnographic inhabitants of eastern Washington (Ray 1932; Post, In Spier
1938). Their presence in this faunal assemblage may Indicate prehistoric A
exploitation.

Soermophilus z%, (ground squirrels) -- 10 elements.

Three species of ground squirrels are currently found in eastern
Wash I ngton: SprjnQhbIJIu I LbI anuiLi, ., wash I.naton 1, and . townsend11.
. columbLnus is larger than the other two and prefers more mesic

habitats. . waibng±oni. and .townsendLI are smaller and prefer -
sagebrush and grass zones to the south and east of the project area " '

(Dalquest 1948:268; Ingles 1965:169). These elements could not be %

assigned to species. Ground squirrels have been reported as a food . .

resource in the ethnographic literature (Ray 1932:82).

Thonomyi talpoides (northern pocket gopher) -- 95 elements. ..

Thomomvs talpoL[dti is the only geomyid rodent in the project area. .... '
Because pocket gophers are extremely fossorIal and there Is very little
evidence that they were utilized prehistorically or ethnographically,
their presence in this assemblage may be considered fortuitous.

Pergandthub par.us (Great Basin pocket mouse) -- 13 elements.

Perognatbus prxYu Is the only heteromyid rodent known in the project ...--

area. Like the pocket gophers, P. gruJ is most likely present as a
result of natural agents of deposition.

. . . . . . . .- ,* .
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Peromvscus maniculatus (deer mouse) -- 9 elements.

Deer mice are residents of all habitat types in the project area. There
i s no evidence that deer mice were ever utilized.

Neotoma cinerea (bushy-tailed woodrat) -- 2 elements. %

Woodrats live In a variety of habitats in eastern Washington (Ingles
1965). Woodrats were not considered desirable food by ethnographic
inhabitants of the project area (Ray 1932:90).

Microtus spp. (meadow mouse) -- 4 elements.

Three species of Microtus occur in the site area: 14, montanus,
pennsylvanicus and & longJ c u us. All three species Inhabit marshy areas -"

or live near streams. & montanus can also be found In more xeric areas. ...

None of the elements In this assemblage could be assigned to species.
There Is no evidence that microtine mice were cultural ly deposited.

Langur curtatus (sagebrush vole) -- 19 elements.

Sagebrush voles Inhabit dry sagebrush areas with little grass (Maser and
Storm 1970:142). Only cranial material of this species is distinguishable
from Hicrotus sp. The occlusal surface of M3 (Maser and Storm 1970) and
the location of the mandibular foramen (Grayson 1982) are distinctive.

Canis spp. (dog, coyote, wolf) -- 6 elements.

Both CansI atrans (coyote) and f,. fInIJJar I (domestic dog) are common
in the project area today. f. JJlarii is an indigenous species, and C.
famillarls has great antiquity in the northwest (Lawrence 1968). rC. lupus-
(wolf) is also known to have been a local resident In the past, but has
been locally extinct since about 1920 (ingles 1965). Dogs were used

ethnographical ly for hunting deer, but were not eaten except in
emergencies (Post 1938). Coyotes, however, were considered good food (Ray..
1932:90).

TaxLdea tgnxus (badger) -- 57 element.

The badger Is a powerful burrower and is found thoughout eastern
Washington, though not in large numbers (Ingles 1965). Badgers were
trapped regularly by the Sanpoil and Nespelem (Ray 1932:85).

Cervus "hus (elk) -- 11 elements.

Elk are rare In the extant local fauna of the project area. The closest
population Is In the Cascade Mountains to the west (Ingles 1965). Elk
bones occur In low frequencies in many archaeological sites in eastern

,% *.o".
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Washington, however, Indicating that elk once occupied a more extensive
range than at present and/or that people were travel ing some distance to
hunt them.

coilejj spp. (deer) -- 120 elements. .

4. Two species of deer may be represented In this assemblage, Odocollmii
hemlonus and Q. ixrninLiannJ. Deer are thought to have represented a major
food resource to the prehistoric Inhabitants of eastern Washington
(Gustafson 1972), as they did for the ethnographic cultures (Post, In
Spier 1938; Ray 1932).

AntJIIQBpra amerJI ana (pronghorn antelope) -- 3 elements. %

Although antelope are only present today in Washington as an Introduced .
species (Ingles 1965), antelope remains are common in both historic and
prehistoric archaeological sites, especially In the arid part of the
Columbia Basin (Gustafson 1972; Osborne 1953). There are ethnographic . .

records of hunting practices associated with antelope procurement (Ray
1932; Post, In Spier 1938).

Owls cnadensi (mountain sheep) -- 72 elements. .,...

Mountain sheep occur in archaeological sites In eastern Washington with
some regularity. The presence of this species is somewhat difficult to
Interpret, however, because references to It In the ethnographic

.. literature are scarce. Moreover, when competition with man and domestic "-"-"-" "."
stock for range became severe during historic times, the habitat ::.....

preference of this species appears to have changed (Manville, in Monson
and Sumner 1980). Mountain sheep are known ethnographical ly to have been
exploited both for meat and as a source of bone for tools (Spinden 1908).

REPTILIA (NISP=161)

-" Colubridae (Colubrid snakes) -- 161 elements.

Snake vertebrae were Identif Ied to family on the basis of size. There are
at least four species of snakes living In the project area that may be
represented by these vertebrae: Coluber constrictor (western yellow-
bel lied racer), P Ituoph i s meIangIauc (gopher snake), Iamnoph b IJss t I...I..
(valley garter snake), and L eIigans (wandering garter snake). Most ....

snake elements appear to be intrusive. * . -..

* .. .' * .:. >.....*
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AMPHIBIANS (NISP=8)

Ranidae/Bufonidae (frogs and toads) -- 8 elements.

Both frogs and toads Inhabit the project area (Stebbins 1966). Inadequate

comparative material precluded assigning these elements to the correct
family. Like those of the snakes, these elements appear to be intrusive.

PISCES (NISP=89)

Sa I mon i dae (sa I mon, trout, and w h itef i sh) -- 82 e Iements.

These vertebrae could belong to any of at least eight species of salmonid L

f ish known In the project area. Ail If ish vertebrae with paral lel-sided
fenestrated centra were assigned to this family. SalmonId fish
represented a major food resource for ethnographic tribes (Ray 1932; Post, '..

in Spier 1938; Craig and Hacker 1940). The high Incidence of burned and

broken vertebrae in this assemblage Indicates salmonid fish were utilized

at this site. j 1

Oncorhynchus t± nw45sb (Coho salmon) -- 4 elements.

Four otoliths allowed identification of the species in this assemblage.

Cyprinldae (carp and minnows) -- 3 elements

Inadequate comparative collections precluded more specific identification

of fish vertebrae. Assignment of nonsalmonid fish vertebrae to family was

made on the basis of size. At least seven species of cyprinid fish occur
in the project area. Some ethnographic groups exploited these fish (Post,
in Spier 1938). These fish remains are probably present as a result of L

human activity.

DISCUSS ION'

The usefulness of faunal remains in helping to unravel the sequence of
events recorded In an archaeological deposit Is directly related to our WE
ability to recognize the agents responsible for depositing the bones in the

site. Distinguishing faunal remains deposited as the result of activities of

people from remains present as a result of natural depositional processes is a
problem that has recently become a major focus of research (Behrensmeyer and

Hill 1980; Binford 1981; Brian 1981; Thomas 1971). Major advances have been
made In Identifying possible sources of faunal materials as well as potential
errors in Interpretation that may occur due to failure to identify the agents
responsible for accumulating bone assemblages.

Regularly acknowledged sources of bone accumulations include the
subsistence activities of people, hunting and scavenging activities of

nonhuman carnivores, transport by natural agents such as water, and the life

- 7 -°.•°
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cycle of individuals living on the site. In open sites, concentrations of

bones associated with evidence of the presence of people are routinely

attributed to their activities. The underlying assumption is that there is no

necessary reason for people and other agents of accumulation to deposit their
respective assemblages In the same place. In sheltered sites, the assumption J

%'- that people and other bone accumulating agents wilt general ly not use the same
locations, and leave behind assemblages of faunal remains, Is not valid.
While it is reasonable to assume that at least some of the bones from J
sheltered sites were deposited by the same agents as the other archaeological

remains, other agents of bone deposition known to use sheltered sites Include
raptors, predatory and scavenging carnivores, and rockdwellIng rodents. These

agents, as wet I as the activities of people, may be responsible for some
portion of the faunal assemblage recovered from 45-DO-326.

Interpretation of the archaeological significance of the faunal

assemblage from 45-DO-326 rel Ies heavIly on determining how the bones of each
taxon became incorporated Into the archaeological deposits. Where possible,

we have sought to determine the agent of deposition for the bones Identified.

For this site, like other sites In the project area, agents of deposition are '-,"'"-

suggested on the basis of ethnographic analogy, the natural history of the

taxon, evidence of butchering and/or burning, and the distribution and

association of elements. This evidence is provided In the accounts of the
species above and the discussion of subsistence below. ...

SUBSISTENCE

A total of 90 elements from this site exhibit evidence of butchering

marks or burning that may indicate people deposited them. These elements are

distributed across at least eight taxa as shown In Table 4-2. Four of the

elements are artifacts and are discussed In Chapter 3.
Burned elements occur in all zones. The nonartiodactyl taxa (scIurids,

lagomorphs, cricetids, mustellds and canids) are Included In the butchering

analysis solely on the basis of burned bone; none show evidence of breakage 
or V W A

cut marks indicating use. The frequencies of burned elements among these taxa
are extremely low, making Interpretation difficult. It should not be inferred "

that all elements of the taxa listed In Table 4-2 were deposited by cultural

agents on the basis of the burned elements recorded. Fifty-two of the 53

badger (Taxidea taxus) elements from Zone 4 represent a single, relatively
complete, badger recovered from unit 19N9W In the levels between 140 and 170
cm (Feature 36). There is no indication that human activity deposited this
individual. The single burned badger element from Zone 4 was recovered from

unit 17N23W in the 70 cm level; spatial distribution suggests that it came .
from a second badger. Similar caution must be exercised in Inferring use of

the remaining taxa for which burned elements are recorded.

Most burned and butchered elements are from small artiodactyls (deer,
sheep and antelope). The majority of these elements could not be assigned to

species because the extremely fragmented remains often lack diagnostic
features. When considered collectively, there are butchered or burned .... -.-

elements from all parts of the small artiodactyl skeleton. The densest "

, ...-. ..........
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Iable 4-2. butchered ano Durned elements, 45-4XJ-32b.

Zone 1, Zone 2 Zone 3 Zone 4

E '4' .1

'a

...-L X3 -LO 3 utoL2

humerus --- ~7
Sormcphius app.

mmxitLLe1
Cricetidee
mandibLe1

Toxidea taxuo
huma rug

Canisi @pp.
astragatue

Odocoitous app.
mandibts

matopodiaL
first phatanx11

Caryus etaphus

anGtLer1
ery ida

inciorcvrar

ILumber vertebra 1
M1b 2 -

costal, cartiLage
seputs J,
h~umerus 1
carpet 2
maeacarpot 3
femur I 1
tibia 21

metepodial 5 1 2 3 6 1 3
first phaLanx 2 2 3 3
second phaLanxI
des ck" 1 1q
sessaod 2 21

Elk- sized
vertebraI
m etapodial - .

CGatubrfdoe

ve rtebraS.tmon idae
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elements, such as metapodlals, are present In the greatest numbers, as we %

would expect, since they would preserve better. The range of elements

suggests that the entire carcass was brought to the site.

Butchering marks recorded Include flakes and striae. When green bones

are struck with a blunt Instrument a crescentic, concholdal flake scar is
frequently left on the broken edge of the bone at the point of Impact (Binford

1981). Flake scars may be expected to occur when bone Is broken after the

surrounding muscle tissue has been removed, as In the process of marrow
extraction. Striae are cut marks produced when a sharp edged Implement Is
drawn across green bone. Striae may be expected to occur during skinning,
filleting, or disarticulation (Binford 1981). In this assemblage, butchering
marks occur only on artiodactyl elements.

SEASONAL.ITY

If we assume that the faunal remains were deposited by the activities of

people during the season(s) when taxa are naturally available, the season of
site occupation may be Inferred from the presence of seasonally active taxa
and the age at death of taxa with a known season of birth. Four such taxa are
represented In the 45-DO-326 assemblage: Marmota IJY.Ixflflr I.% SpermgpbIL us
spp., Ovs canansis and Oncorhynchus tshabax chn. Table 4-3 shows the
distribution of these four taxa across four zones and the Indicated season of
site occupation.

Both marmots (Marmota IlayvntrJ1.s) and ground squirrels (Sarjgph'ilu"
spp.) are active during the late winter/early spring months. They estivate
during the summer and may go directly Into hibernation for the winter or may
be active for a short period again in the fall. The time of their greatest
availability is between February and June, but this may vary slightly
according to the local climatic conditions and the species (Dalquest 1948;

Ingles 1965). Both marmot and ground squirrel elements were recovered from
all four zones.

Age of death could only be determined for a single Individual, an 11
month old mountain sheep (Dyjs cnadensI s) from Zone 2. This was established
using criteria described by Deming (1952). Sheep usually give birth during
May or June (Ingles 1965), Indicating this Individual probably died In April
or May.

The four Chinook (Oneorhynchus t) otoliths and the high
relative abundance of salmonid elements in Zone 4 may represent exploitation

of salmon runs or spawning. Chinook salmon migrate upstream from the Pacific
Ocean In late May and early June, and again in August and September. They . -

spawn from July to September (Wydoski and Whitney 1979:59).

SIWARY

Small artIodactyls appear to have been the primary mammal Ian resource of

people using this site. Other mammalian taxa that may have been exploited
Include rabbits and hares, marmots and ground squirrels, canids, badgers, and
elk. Salmonld fish may also have represented a major resource, at least for

..... %*..o

- --- s . ."%"* °°
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the occupants of Zone 4. Salmonld elements occur In highest relative
abundance In Zone 4, artiodactyls in Zones I and 2.

Late winter/early spring use of this site may be Inferred from the ..
mammalian taxa If we assume cultural activity Is responsible for Introducing

the faunal remains into the site. In view of the sheltered nature of the .
site, we suggest that such an assumption be made with caution. The fish ..

remains may also suggest a fal I/winter occupation. "

Most of the geomyld, heteromyld, cricetid and mustelid remains are
probably present In this site naturally. Because sheltered sites such as this
provide attractive habitations for animals as well as people, and because such

sites are usual ly good preservation environments, a diverse small mammal fauna
Is to expected. Extensive disturbance of the site by the burrowing activities .-.--.-

of these taxa, especially the gophers, precludes drawing environmental
inferences from these taxa.

irk.

.•. ... . .,.
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5. FEATURES ANALYSIS

The cultural features at 45-DO-326 occur in all four analytic zones.
Basically three types of features occur: large pits, firepits, and occupation
surfaces. All of the features were recorded within the rock shelter. None
occurred in either the "outside" or periphery areas.

Practical problems arose in the field during excavation. The combined .
effects of rodent disturbance and heavy accumulations of roof faIl often made
it difficult to recognize pit features in horizontal view. The profiles
indicate that some of the field-assigned pit features should be discarded: no
soil changes were noted in profiles or the pits are shown to be rodent runs.
Even more striking is the number of pits and possible pits recorded by
stratlgraphic crews which were not seen by excavators (for example, Figure 5-3

-below). Also, although feature numbers were assigned as consistently as
possible, occasionally a single pit might be given different numbers In
different units, or a feature which seemed to be a single entity during
excavation and given one feature number was shown in profile to be two
overlapping pits. Illustrations in this chapter demonstrate the complex
stratigraphy of the site and the ubiquituous rockfall which concealed pit .-
features. We report only pits or surface features recognized by excavators
and confirmed by stratIgraphIc profiles. They should be viewed as a biased
sample of a number of other pit features which were not recorded by
excavators. -.

Tables 5-1, 5-2 and 5-3 offer the basic descriptive Information for the r
features at 45-DO-326. Dimensions, provenience and an estimate of excavated
volume are given In Table 5-1, which also lIsts material contents. Specific
functional types recovered are listed in Table 5-A and, for Surface B and
Firepit 2, in Table 5-2. Identified faunal species are shown in Table 5-3. - -.

A final caveat is necessary. Pits 3, 4 and 5 all occur In Testing Unit
19N16W. Following standard project procedure, material from test units was Alf
not tabulated or encoded with material from the rest of the site, and
therefore is not reflected In the material counts given in the tables.
Recording procedures, the designation of features, etc. were different in
testing than In later excavations and the results from the two are not
comparable. In any case, none of the material from Pits 3, 4 or 5 from 19N16W
is reported in the tables; the figures represent approximately half of each ' -

* pit.

p"ii--.-USO-P.AC-
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Table 5-2. Identified tool types from Surface B and
Firepit 2, 45-DO-326.

Surface B, Zone 3 Firepit 2, Zone 2

Point base (7) Point bass (21

Biface (2) etface (2)
Chopper (21
Microbtade (19)

Projectite point ,*.0

Point tip Point tip (3)
UnifacialLy retouched flake
UtiLtized fLake (5) UtiLized flake (3)

FLaked Long bone

C bead of undetermined materiaL

ZONE 4

Zone 4 contains two features, both toward the west side of the shelter
(Figure 5-1). Pit 1 (Features 60, 8) is a large, deep, but poorly defined pit
in 18N20-21WI (shown in profile in Figure 5-2). About one meter in diameter
and 40 cm deep, Pit 1 contained practically no artifacts (Table 5-1), although
its fill was carbon-stained and yielded a few chunks of charcoal. ,

Surface A (Feature 65) is a small area of Intense charcoal staining which
underlies an unfeatured pit in 19N18W. It also underlies the stratum of ___

redeposited tephra (Stratum 90) discussed in Chapter 2 (Figure 5-3). This
surface overlies a thick gravel stratum (Stratum 100) and is a primary
cultural deposit. Very little material occurs within this feature.

ZONE 3

This zone contains several pits and a thick occupation surface or stratum
(Figure 5-4), suggesting that cultural activity at this site was at its mosi
intense during this period.

Surface B (Features 50, 1) yielded more material than any other cultural
feature at 45-DO-326. It was recorded In a roughly 2 x 3-m area east of a

concentration of pits (Figure 5-4) and is the same as Stratum 80. The Intense
charcoal staining which marks this feature had very abrupt edges and occupied
a shallow depression, the west and south sides of which had been excavated
aboriginally. Several localized concentrations of charcoal or staining within
this surface Include a remnant flreplt (Feature 29), decayed organic stain "" "* "

(Feature 45), and several rodent burrows. There Is evidence that the natural

boundaries of the depression had been culturally enhanced, but not evidence I
that a superstructure had been erected over the depression.

A firepit (Features 26, 27) In 20N16W may also be part of this surface.
Heavily disturbed by rodent activity, this firepit was 35 x 60 x 15 cm, and

contained over one hundred very small bone fragments, I Ithic debitage and a
bIface.

..............................................
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Table 5-3. Identified faunal species (NISP) by feature, '..
45-DO-326.

c%

z V-

Zone I
Stratum 60 - 2 - - - - - - - - - - - - -

Stain.5 -t212 - - - - -- - - - - - -
Fi rept t 3 - - - -I

Zone 2
Pite 9 1 1 - 6 - - - - - - - - - -
Firepi t2 - I - - - - - - - - - - - -

Zone 3
Surface6 2 15 - 3- 1111I -2 -1I1 5 -

Firepit I - 3---------------- - - -- ---- -

Pit 4 ---- --- ------ I - - - -
Pit 5 -- -- i---- --- ---- ------ --- --- i
PitS 6
Pit 7------------- ---- - -2-------- -- -- ----
Pit a - I------------------- - - - -- ----

Zone 4
No identified fsun& from featurs in Zone 4.

ALL of the deer bans and eight of the deer size bons ae from the Large
bone scatter within Stratum 50 WF341.

2 A cOuster of modified antLer fragments (F72) within Stratum 50.

The firepit is just north of a 2 x 2-rn area in which four pits, allI
'overiapping, were found. The oldest of the four pits Is Pit 2 (Feature 58), F
rocst of which had been destroyed by Pits 3 and 9 (Zone 2). Although Its

.faeof origin Is obscured (Figure 5-5; see also Figure 5-3), Pit 2 appears
to have been about 60 cm deep and 1.3 m or more across. Probably less than
(one-quarter of the pit had not been destroyed by other pit remains (volume ca
the upper f Ill was marked by darker soil Iand l ess gravelI than the fil IIIIn the
pits above it, and by red ocher. ~

Pit 3 (Features 59, 62) Is a deep, straight- to bell-sided pit which
truncates Pit 2 (Figures 5-3 and 5-5). It seems very clearly to originate
within Surface B; Pit 2 may also originate within the lower portions of
Surface B. Approximately 75 cm deep and 120 cm across, Pit 3, l Ike Pit 2, had
a layer of charcoal staining at Its base.
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Pit 4 (Feature 74, 39) Is a smal ler pit, just east of Pits 2 and 3. It i-
is less than one meter in diameter at the bottom; Its upper reaches have been
destroyed by Pit 5 (Figure 5-6). The remaining portion it about 60 cm deep

and irregular in shape. A few FMR occurred In this pit and, among the

Identified bone, a single salmon vertebrae, it seems to originate at the
bottom of Stratum 80.

Pit 5 (Feature 71) cuts through Pit 4 and the eastern edge of Pit 3, ana

not show well In Figure 5-3 because the wall slumped away before the profile

was drawn.) Profiles (Figure 5-6) show a basin-shaped pit about 50 cm deep;

but the boundary between Pit 4 and Pit 5 was Indistinct. The presence of
ze-erd! hundred bone fragments, only two of which were Identlfle, is unique

to this pit.

Three overlapping pits can be seen along the 15N line (Figure 5-7).
These are Pit 6 (Feature 17), Pit 7 (Feature 16), and Pit 8 (Feature 69). P-

6 Is a basin-shaped feature, more than a meter across but only 30 cm deep.
its western edge Is truncated by Pits 7 and 8. Pit 7 has nearly been totally

destroye0 by Pit 8, but was original ly about 130-140 cm across and 30-50 cm . ' "
deep. Pit 8, which originated above Pit 7, Is also about 120-130 cm across,
ht± 1s much deeper (about 75 cm) and Is more bowl-shaped In profile.

Thus, In Zone 3, we have evidence of many episodes of occupation in the .- . -

torm of several, large, overlapping pits, and a thick use surface. The
tunction of the pits Is not clear. There Is little charcoal and very few FMR
in any of them. In some, many of the bone fragments were burnt. If these
hurnt tones were charred within these pits, then the other evidence of firing

(charcoal, FMR, oxidized soil) must have been cleaned out of the pits, perhaps
6eposited on Surface B, and the small bone fragments and other debrIs then
tussed back into the pits. Whatever the purpose of the pits, however, It was
an activity that was carried out several times at the site, often at the same
lc,(ation. The pits probably represent a single type of activity because they

are nearly identical in dimensions and construction.

2 oIE 2

Two eaiures are recorded in Zone 2 (Figure 5-8). Pit 9 !Feature 51)
riolnaTes at the top of Stratum 75, the earliest of the Zone 2 deposits, and
, the last of the large pits recorded at the site (Figures 5-3 and 5-5).

t.arge (130 cm diameter) and deep (60 cm), Pit 9 Is similar to the features of
!crc 3, in form and contents. This similarity suggests a short time !apse
buiweern the two zones, a supposition reinforced by the inclusion of the strala

A 7one- 2 and 3 into a single depositional unit (DU Ill).

A possible firepit In Zone 2 has been radiocarbon dated to 1278+82 P.P.
T.i-s Is a 15-cm thick "pocket" of charcoal, FMR, Lirnt sand, and deb- is
Fiq'.re 5-5), Including several stone tools. The more than 2,300 bone
fragments have a mean weight of .12 g (Table 5-1), which is smali compared to._....
W lm'l; features at other sites In the project area. The occurrence of

:,everel projectile fragments along with the many bone fragments suggest +he.
use of the site as a hunting camp at this time. This firepit originates very .. '...

. . .. .. . . . . . . .
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near the boundary between DU III and DU IV, and thus may be much younger than

the other feature of this zone.

ZONE 1

Two light occupations within Zone 1 are signaled by the superposition of
two different strata within DU IV. The first (Feature 73) was featured only
in one unit (20N171) (Figure 5-9), but apparently is found elsewhere in the
site as Stratum 60. It is essentially a natural deposit containing cultural
material; this featured portion represents less than 3% of the whole stratum.
A localized heavy stain of charcoal in 20N16W (Feature 14) is a part of this
occupation. Nearly 100 bone fragments (Table 5-1) were recovered from the 70

x 40 x 10-cm area associated with the stain. A radiocarbon date of 108±55
B.P. was obtained from the same level but outside the feature boundary. This
and a date of 283±75 B.P. from a circular concentration of basalt spalls in

19N9W (Feature 12) confirms the very recent deposition of Zone 1. The latter
is a seldom used firepit (Figure 5-10): the basalt shows little sign of fire-
modification but the presence of charcoal and the circular depression indicate

this function.
The uppermost stratum in the shelter is Stratum 50. Certain portions of

this stratum in which charcoal staining was more Intense received feature
numbers (Feature 13, Feature 15). Their horizontal extent is shown in Figure

5-9. In addition, within this stratum was recorded a scatter of large deer
bone (mean weight of 3.4 g) and a cluster of four pieces of elk antler(Feature 72), three of which show the scars of detaching. Although many small

bone fragments occurred within the large bone scatter, only the large pieces
were collected as part of the feature; this explains the extremely large mean
weight figure. However, even given this bias, the scatter Is still the only
notable concentration of large pieces of bone at the site. It appears that,

during Zone 1, the shelter was used sporadically by hunting parties for
butchering and some cooking.

SU--A... -

There are striking differences in the distribution of kinds of features
among the zones at 45-D0-326; Zone 2 seems to mark a shift In the activities

occurring at the site. Prior to 4000 B.P. (judging from projectile point
types--see Chapter 3), the site was used many times, perhaps by hunting
parties. Several large pits--usually well over a meter In diameter and 50-80
cm deep--were dug; other pits were excavated In the same area. The result is

a complex stratigraphy of Imposed pits. Nine of these pits received feature

r designations and are discussed In the text, although others are recorded in
profiles. Bone is the major constituent of these pits and of the thick
occupation surface with which they are associated; however, due to Its highly
fragmented condition, very little of the bone could be Identified.

. -.•... . . .
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19N 1OW 19N 8W

VA

Feature 12

CK?

..... ....

O ANGULAR BASALT SPALL
- FEATURE BOUNDARY- -.

Figure 5-10. Plan map of Firepit 3, Zone 1, 45-DO-326.

After about 1500 B.P., the site seems to have been visited by small groups
who constructed firepits but did not extensively modify the site surface. The
scatter of large bone within Stratum 50 suggests at least one episode of .-

butcheri ng.
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6. SYM~ESIS

Site 45-DO-326 was a frequently used hunting campsite throughout at least
the last 5,000 years. The earl lest and most intensive activity occurred
during the Kartar Phase, probably from ca. 5000-4000 B.P., but perhaps much
earl ier. Use of the rockshelter as a short-term hunting camp continued Into j
the early and middle Hudnut Phase (ca. 4000-3000 B.P.), although visits may
have been less frequent and certainly seem to have been of shorter duration or
involved far fewer Individuals. Radiocarbon dates suggest a hiatus of ca.
1,500-1,000 years before the rockshelter was used again, in the Coyote Creek
Phase. Of these latest occupations, one is dated between ca. 1600-800 B.P.
and the other from ca. 300-100 B.P.

Over this long span of time, the duration of the camps or the size of the
task groups changed, but the use of the site and the animal species taken are
very consistent. In all zones, the emphasis was on the hunting of large
ungulates, entail ing some butcherIng-processIng in the rockshelter. A biased
distribution of faunal elements and a relative lack of coarse butchering tools
such as choppers or large bifaces may Indicate rough butchering of the
carcasses near the kill site. Firepits and macerated bone scrap, as well as
numerous small cutting tools evidence consumption of meat and, at least,
overnight use of the rockshelter. Considerable lithic debitage and a range of
tool forms Indicate hunting tool kits were manufactured and maintained at the
site, and imply longer stays. This Is particulary true of Zone 3, where the
bone scraps and debitage are associated with numerous deep pits constructed In
the spall-filled rockshelter deposits and where a thick, heavily stained
living surface was defined.

ZONE 4

The earliest use of the rockshelter occurred in a generalized alluvial
fan deposit of varying grades, and lenses of sand and gravel (DU II). At the
lowest levels, this sandy strata overlies large basalt columns and rounded
granitic boulders deposited by glacial outwash (DU I). The source of this
alluvial deposit appears to have been the present ephemeral stream channel
directly southwest of the site. Clumps of an unidentified, redeposited tephra
were recorded In the upper portion of the strata In the central part of the :- A
rockshelter. Artifacts were found throughout this depositional unit, but
increase In frequency toward the top. The excavated volume for this zone was
the largest at the site, and produced the second largest artifact assemblage.

* * - -*.- . .
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Two cultural features were defined in the uppermost portion of this zone:
a large pit and a darkly stained, charcoal flecked Iiving surface covered by
the redeposited tephra. A radiocarbon date of 3129±95 B.P., col lected from
bits of charcoal scattered throughout a 10-cm level in a 2 x 2-m unit near the
top of this zone, In an area of considerable disturbance, has been rejected as
too late for this early occupation, and more likely, it dates Living Surface B .

in Zone 3 above. The charcoal probably was deposited when the numerous large
pits from Zone 3 were dug into Zone 4. A Mahkin Shouldered projectile point A .
taken from Surface A, associated with two other Mahkin Shouldered points found
nearby, and below other early diagnostic forms in the lower part of the
overlying Zone 3, indicates that a more reasonable date for Initial use of the
site Is probably ca. 5000 B.P., if not slightly earlier. A single large blade
fragment associated with microblade cores and microblades also Indicates
occupation in the Kartar Phase (ca. 7000-4000 B.P.) defined for the Rufus L -
Woods Lake project area.

The recovery of choppers, utilized and retouched flakes, heavily worn
microblades, bifaces, drills, gravers and projectile points, associated with
mountain sheep faunal elements, deer-sized bone fragments, marmot elements,
and salmonid remains, indicate a site economy geared to hunting and occasional
fishing. The construction of at least one pit and formation of a thick, well-
defined living surface evidence stays of some duration and/or frequent
recurrent visits during this period. An occupation of greater intensity than
casual overnight camps may also be reflected in the large amount of I Ithic
debitage and other evidence of tool manufacture and repair.

ZONE 3 " i

The second period of occupation began sometime in the late Kartar Phase,
most probably between ca. 5000-4000 B.P., and continued into the Hudnut Phase,
to at least 3000 B.P. During this time, geologic deposition consisted
principally of aeolian sandy loams and an Increased density of angular basalt
rockfall (DU Ill, Strat 85,80). The extensive spalling of the basalt would
seem to indicate accelerating frost-rockfall activity at ca. 4000-2000 B.P.,
corresponding to an increasingly cooler, moister environment. This marks the
end of a long period of relative aridity from ca. 8000-4000 B.P., which Is
manifest in less aeolian deposition and the gradual accumulation of organic
debris (cf., Fryxell and Daugherty 1963). At this time, the rockshelter was
the scene of much more Intensive cultural activity, characterized by repeated
episodes of pit construction and formation of a second, darkly stained,
charcoal flecked living surface In a shallow, partially excavated depression.
The numerous pits crosscut and, In conjunction with the dense rockfall,
produce a very complex stratigraphic record. As a result, the seven defined
pits must be viewed as an absolute minimum, representing only those that were -
clearly visible In the field. A radiocarbon date of 3027±81 B.P. was obtained
from the upper portion of this zone, above the Surface B I Iving accumulation
and most of the pits, and probably dates a poorly defined Hudnut Phase
occupation also Indicated by recovery of two Columbia Corner-notched A
projectile points. A Cold Springs Side-notched point, a Mahkin Shouldered

. - , .. . . . . .7
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point, a large Nespelem Bar point, and four probable Nespelem Bar point
fragments clearly Indicate a late Kartar Phase (ca. 5000-4000 B.P.) date for
the living surface, and, by extension, perhaps the majority of the pits.

The artifact inventory for Zone 3 is comparable to that recorded for the
* lower Zone 4, but with a relative Increase in the proportion of microblades, V %

and the addition of a hopper mortar base and flake core. This zone has the
highest artifact density at the site coupled with the lowest excavated volume. _ _

Two excavation units in the central part of the rockshelter (19N16W, 18N16W)
," cutting through the middle of the densest accumulation of cultural features,

including Surface B, were designated test units and not included In the
technological and functional analyses. Further, assemblages from nearby units
covering the main part of the rockshelter received an abbreviated form of
technological analysis In which flakes and other objects, unless considered
functional types, were not measured or typed except for material and dorsal
topography. As a result, we cannot assess characteristics of the tool
manufacturing process necessary to reconstruct some types of activities in the
densest zone of occupation at the rockshelter. We can only infer from the
amount of debltage and the density of functional types that stone tool
manufacture and repair was a common activity, no doubt related to maintenance
of a hunting tool kit and the related tasks of butchering and processing.
Pits characteristically contain dense accumulations of unidentified bone .:.:..
fragments--the majority would seem to be macerated large mammal long bones.
Identified elements from Surface B Include deer and deer-sized bone, mountain
sheep, marmot, squirrel, and a variety of gopher, mice and snake elements.
Salmonids are also represented. This 2 x 4 x .15-m surface Is littered with a
dense accumulation of bone fragments (10,271), deb[tage (662), tools (41) and
fire-modified rock (92). The tool assemblage includes projectile points and
fragments, utilized and retouched flakes, bifaces, choppers and microblades.
A nearby flreprt (Firepit 1), which may be part of this living surface B,

* contained over one hundred, small charred bone fragments and a comparable . . .
range of functional types.

Surface B, Firepit 2, and the numerous pits dating to the late Kartar
Phase represent multiple episodes of site use, although all are characterized
by artifacts of hunting tool kits and heavy concentrations of butchered, .. -

highly fragmented bone. As in the lower Zone 4, mountain sheep and deer were
- probably the emphasized large game, supplemented by smal I game such as marmot --

and squirrel--the various mice, gopher, and snake fragments may not be
- cultural ly deposited, for the site deposits are marked by Intense rodent

disturbance. Fishing is also represented by salmonid vertebrae, but these are
far less frequent than in the underlying Zone 4. The Hudnut Phase occupation
over the next 1,000 or so years in the upper part of Zone 3 was much more
sporadic, although pits were still constructed. Since this assemblage was not
defined separately, we cannot accurately assess differences In the constituent
tool kits of the Hudnut Phase and the Kartar Phase. However, the tools from
Pits 9 and 5, which probably date to this later period, have comparable forms
and associated faunal remains, so we may infer that site economy was similar
although site use was probably far less frequent.

. * -.-. , . .
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ZONE 2

Zone 2 corresponds to geologic Strata 65, 70 and 75, which constitute the

. _*.,% D O% ,

upper part of DU Ill. These deposits contain a slightly lower density of
rockfall than the lower Strata 80 and 85, and exhibit far less carbon . .
staining, suggestive of less Intense cultural activity than recorded for Zone '

3. Radiocarbon dates place occupation between ca. 1500-800 B.P. or the ,.,
defined Coyote Creek Phase. However, Pit 9, which was placed within Zone 2,
appears to be associated with the pit building episodes identified in Zone 3,
and is probably better dated to the mid- to late Hudnut Phase.

Stratigraphical ly, Pit 9 lies less than 20 cm below Firepit 2, which produced
a radiocarbon date of 1282±82 B.P., and this proximity, plus the lack of any

significant accumulation between Zones 2 and 3, Indicates a hiatus of perhaps
1,000 years between the two periods of cultural activity. Artifact

distributions are continuous, but given the complex nature of the site I
deposits, the heavy rockfall and the characteristic rodent disturbance, it is
quite likely that a considerable period of time of little or no cultural
activity could go unrecorded in the stratigraphic record. Projectile point
types strongly Indicate that Zone 2 dates to the Coyote Creek Phase, although
two Cascade A type points from this zone indicate some disturbance of site

deposits.
The sole Identified cultural feature is the radiocarbon dated firepit.

Other dates were derived from a carbonized root (1553±61 B.P.) and charcoal .- "-
flecks taken from a sandy stratum with Intense rodent disturbance. Although
there Is a possibility of contamination both dates fit the stratigraphic
sequence. The firepit contained a Columbia Stemmed B projectile point, and
two small expanding stem fragments, very much In line with the radiocarbon
assay of ca. 1200 B.P. Other associated artifacts Include projectile point
types, utilized flakes, bifaces and a flaked long bone fragment.

The tool assemblage from Zone 2 is comparable to that recorded for Zones

3 and 4, with high proportions of utilized, retouched, and resharpened flakes,
projectile points and microblades. Differences Include a lack of microblade

cores, a lower proportion of microblades, a relative lack of choppers, and a
marked Increase In bifaces and hammerstones. The only pestle recovered from

" the site was also taken from this zone. In general, tool types reflect a

continued emphasis on hunting of large game, but with the replacement or
enhancement of certain elements of the tool kit--utilized retouched and
resharpened flakes appear to have been more common relative to microblades,
and bifaces and projectile points were more numerous. About the same range of
faunal remains was recovered from Zone 2 as In Zones 3 and 4: mountain sheep
or antelope, deer, elk, marmot, a variety of rodents, and some salmonid *..-.

vertebrae. This data, together with the characteristic hunting tool kit,
seems to Indicate a site economy In the Coyote Creek Phase basIcally similar
to those of the earlier Hudnut and Kartar Phases. We do, however, note a

difference of some magnitude in the size or duration of stay of the task
groups In Zone 2, since there are neither pits nor densely littered, charcoal-
stained living surfaces In this zone. Site activities were probably of

shorter duration In the Coyote Creek Phase than in the previous periods,

,..:.... ...
. . . ... .. . . . •.o ° , l " ,• ° , oo o * • . . . . . . . . .".. . . . . . . . . . . . .. . , ' . . . ,o ,.,",%',".'



127

although we cannot rule out the possibility that a lack of cultural features
and lower artifact densities may reflect a basic change In the size of the
task groups visiting the site. *'.-

Zone 1 continues the basic pattern of site use documented in Zone 2, with I I
lower artifact densities and fewer cultural features compared to Zones 3 and

4. The uppermost stratum of cultural activity at the rockshelter, Zone 1 has .- .
associated radiocarbon dates of 28375 B.P. and 108±55 B.P. A possible hiatus - . .
of activity occurs in the mid- to late Coyote Creek Phase or from ca. 800-200
B.P. The lack of cultural features and discernible stratigraphy over this
period, however, makes any Inference concerning the temporal extent of site
occupation suspect; we will consider both Zones 2 and 1 evidence of continued
use of the site over the approximate 1,500 year span of the Coyote Creek
Phase.

Zone 1 Includes cultural materials from DU IV, the uppermost geologic
unit in the rockshelter, which consists of a mixture of aeolian sands, silt
and the covering litter mat. This stratum is characterized by a gradually
decreasing amount of rockfall, Indicative of less frost action than In the
underlying depositional unit (DU ill). The excavated volume of this zone Is
comparable to that of Zones 2 and 4, yet the count of fire-modified rock is -
twice as great as that recovered from any other zone. This must reflect
considerable cultural activity, so It is surprising that the only cultural
features defined are darkly stained strata (Stratum 60, Stratum 50) and a ?!-:e

small firepit (Firepit 3). Sparse artifact concentrations were mentioned InA
the field notes, but these have not been plotted as features, and we cannot
assess patterning that may be preserved in this zone.

Recovered projectile point types include Plateau Side-notched varieties,
Col umbIa Corner-notched B, Wa I Iula Rectangular-stemmed, and a Col umbIa Stemmed
B, all of which are characteristic of the Coyote Creek Phase as a whole.
Several examples of earl ler diagnostics are also present, but we can attribute *..*

these to curation by later site Inhabitants or to the widespread disturbance.........-.
of the site deposits. Elk antler fragments from Stratum B are particularly
Interesting--they appear to have been cut with a metal axe and therefore ... "
confirm the possibility of late occupations In the early ethnohistoric period.
The small Plateau Side-notched points would tend to corroborate this as wel I
however, the lack of European artifacts In clear aboriginal context makes this
inference uncertain.

The tool assemblage is very similar to that recovered from Zone 2, with a
high proportion of utilized, retouched and resharpened flakes, and projectile
points. The most striking change is the fourfold Increase in the number of
projectile points and diagnostic point fragments. Microblades were recovered,
but In very low numbers, and without cores, so we might Infer that their
presence here Is the result of site disturbance. Faunal remains again include
deer, elk, sheep/antelope, marmot and various small rodents, Indicating a
continued emphasis on hunting-butchering-processing at the rockshelter. A
lack of cultural features and defined patterning In the stratigraphic record

S . * . . . . . . . . . . . . . .
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would seem to reflect sporadic site use, probably Involving small task groups
and short-term camps or stopovers. ..- .

DISCUSSION

The cultural sequence preserved in the 45-D0-326 rockshelter records use
of the site for at least the last 5,000 years as a hunting camp, where game
was butchered, processed, and consumed, and where hunting tool kits were
manufactured and repaired. Although this general economic focus appears to
have remained consistent throughout the span of occupation, changes do occur

in the kind and duration of site activity over that long period. The earliest
use of the rockshelter probably occurred in the latter part of the Kartar
Phase (ca. 5000-4000 B.P.), when the site was apparently used as a short-term
hunting base camp. Pits were constructed and heavily stained living surface
formed In Zone 4. Even more intensive, and perhaps, more prolonged use of the
rockshelter as a base camp occurred in Zone 3, somewhat later In time, but

numerous large pits were dug, and another larger, more densely littered and '.'"..

stained living surface, with at least one firepit, was formed. Hunting was
again the principal activity, but the density of the debris and the number of

Intersecting cultural features clearly docurent more frequent use and/or stays ..

of longer duration. Later In Zone 3, around ca. 3000 B.P. (Hudnut Phase),
site use apparently diminished. The artifact assemblage and faunal remains
are comparable to those from the earl ier Kartar Phase assemblages, but the
lack of definable cultural features probably reflects more short-term hunting
camps or brief stopovers. There is certainly no Indication that the
rockshelter was a focus of activity, or that it continued to serve as a
maintained base camp. We then have a hiatus of perhaps 1,500-1,000 years in
the radiocarbon dates, and a return to use of the rockshelter In the early
part of the Coyote Creek Phase by at least ca. 1200 B.P. Use of the site
during this time, in Zone 2, and In the subsequent Zone 1, which dates to ca.
200-100 B.P., appears to have been more sporadic than In the earl ler Kartar
Phase. Tool assemblages and recovered faunal remains still reflect use of the
rockshelter as a hunting camp, but there is no Indication that stays were
longer than brief, overnight camps. The high density of fire-modified rock In
Zone 1 would seem to Indicate that In this period, at least, visits to the
rockshelter were frequent if not sustained.

Differences In the character of the artifact assemblages from the three
* defined cultural phases are not marked, but there are some sal lent

characteristics. The Kartar Phase assemblages have much higher proportions of -' -

microblades, and the only microblade cores. They also contain the only
recovered blade fragment. Tool assemblages during this period have a higher
incidence of heavy chopping tools, which may Indicate more preliminary
butchering within the rockshelter than in the subsequent Coyote Creek Phase. -- " ""
Conversely, the two Coyote Creek assemblages have proportionately far more
projectile points, and higher relative numbers of bifaces and hammerstones.-..

-. . .. ,.-.. . .
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In the use of specific tool forms, however, there is no apparent '

difference between the Kartar Phase and the Coyote Creek Phase. Similar
tools, regardless of the associated analytic zone, show about the same kinds
of wear representing the same range of uses, and the same or roughly
comparable ranges of intensity of use. This would seem to reflect the
consistency we have observed in the economic focus at the site over time.

The microblades are quite interesting in that they show heavy feathered ,

chipping wear, characteristically on both lateral margins. Further, on many
examples, attrition along the edge has removed the blade margin almost to the
midline, often In the form of a crescent outline reminiscent of a tiny

spokeshave. The heavy wear noted on these tool forms is not characteristic of
other microbIade col lectIons In the project area (cf., Lohse 1984d), and may
partially corroborate the postulate that mIcroblades were heavily used during
the Kartar Phase and less emphasized later in time in favor of small bifaces

or projectile points.
Tool production In general shows little, If any, change over time. At

least three Identified industries occur: a flake tool technology which - -"

principally made use of Imported cryptocrystallIne stones, but also local ly
available quartzite and basalt; a microblade technology concentrated on the - .
reduction of jasper and chalcedony; and the barest evidence of a Levallois-
l ike blade technology, preserved In a single chalcedony blade fragment from
Zone 4. In all zones, the generalized flake tool Industry supplied most of
the tool forms. Both primary and secondary reduction were common within the
rockshelter. The presence of thousands of fine, < 1/4 in concholdal flakes
attests to continual tool manufacture and repair.

All lines of evidence point to use of the rockshelter as a hunting base
camp, a very short-term hunting camp, and as a frequent stopover site for
small task groups. The presence of marmot remains In all four zones probabl y
reflect activities in the spring and summer months. The recovered salmon
vertebrae also Indicate activity during the summer or fall salmon runs.
Larger game animals could have been taken year-round, but acquisition of the
mountain sheep and elk, in particular, would have been easiest in the late
fall and winter months when heavy snows might have forced these animals down
to lower elevations. Occupation Is thus most firmly Indicated for the spring
and summer months, but use of the rockshelter might have been year-round. It
could have provided welcome shade in the summer, and protection from wind and
snow in the winter. In such weather, a fire in the lee of the overshadowing
basalt erratlcs might serve to warm a small group of hunters who used the 7
respite to refurbish tool kits, cook meals, and process game for transport
back to the site of the winter settlement. Certainly, the spall littered
floor of the rockshelter was not an inviting spot for lengthy stays, nor is it
likely that a household group would camp here for any length of time given
sheltered, sandy places nearer the river and close to sources of fresh water. V W

It is likely that the rockshelter was a convenient landmark and a frequent
stopping place. It also seems to have served as a maintained, frequently
visited base camp, judging from the formation of several densely littered,
stained living surfaces and numerous episodes of pit construction. The use of
the pits is problematic, but they could have served as storage pits for

.- . . .
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caching of supplies during extended foraging activities.

hae45-DO-326 wa xaae to supply Information about a type of site
Inreuet n heprjetarea. It cranyhssupplied data we would not

hav oter I e otaI nd. heheavy f rost-spaI Ing noted f or the per Iod f rom
ca. 4000-2000 B.P. corroborates Information gleaned by Fryxel I and Daugherty ii

(1963) from other rockshelter sites In the region that suggested a shift from
arid, warm conditions prior to ca. 4000 B.P. to cooler and wetter conditions
thereafter. The presence of possible storage pits In the Kartar Phase and
probable use of the rockshelter as a maintained hunting camp during that same
period offers valuable Insight into what appears to be a logistical system
organized quite like that described for historic aboriginal groups In the
area. Recovery of a l arge coll Iect Ion of m IcroblIades and m icroblIade cores and
core fragments In good stratigraphic contexts dating to the Kartar Phase bears

out the description of comparable Industries at 45-DO-282 (Lohse 1984d) just
downstream and at 45-OK-18 (Jaehnig 1984b) just upstream. Finally, the
consistent economic focus at this site, spanning some 5,000 years and allI
three cultural phases, provides evidence of stability in at least one aspect
of the local cultural adaptive system.

* o .' . "° ,
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APPENDIX B

ARTIFACT ASSEMBLAGE, 45-D0-326
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Figure B-1. Projectile point outlines from digitized measurements, 45-00-326.
Upper number Is the historic type (see Figure 3-6 for key). Lower number
Is master number.
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APPENDIX C --

FAUNAL ASSEMBLAGE, 45-D0-326 m A

Family Leporldae

Zone 2: 1 radius fragment. '. . -1

Zone 2: 1 femur fragment.

SyJinaus nu±±a.llif-.A-...~

Zone 1: 2 humerus fragments, 2 tibia fragments, 1 astragalus.

Zone 2: 1 ulna fragment, I innominate, 1 innominate fragment, 1 femur

fragment.

Zone 4: 1 Innominate fragment.

Family Sclurldae

Marmota flaviventrls .a

Zone 1: 1 mandible, 1 mandible fragment, 1 incisor, 3 molars, 1 cervical
vertebra, 1 humerus fragment, 1 radius fragment, 1 Ilium fragment, 1
astragalus, 1 calcaneus, 1 phalanx.

Zone 2: 5 skull fragments, 1 mandible fragment, 7 incisor fragments, 10
molars, 1 lumbar vertebra, 1 caudal vertebra, 1 vertebra fragment, 1
ulna fragment, 2 radius fragments, 5 innomnIate fragments, 2 astragalI,
2 calcanea, 4 phalanges.

Zone 3: 10 skul I fragments, 1 mandible, 4 Incisor fragments, 4 molars, 1 . .
axis vertebra, 3 cervical vertebrae, 5 thoracic vertebrae, 2 lumbar - _
vertebrae, I scapula, I humerus, 1 humerus fragment, 1 ulna, 2 radii, 2
Innominate fragments, 2 femur fragments, 1 tibia, 1 astragalus, 3
calcanea, 2 calcaneus fragments, 1 metapodlal, 1 phalanx fragment. .

Zone 4: 12 skull fragments, 9 mandible fragments, 12 Incisor fragments, 35 .'.*'....

REIS AGE'"
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molars, 1 atlas vertebra, 2 cervical vertebra, 1 thoracic vertebra, I
humerus fragment, 1 radius, 1 radius fragment, 2 ulna fragments, 1
innominate fragment, 3 femur fragments, I astragalus, I calcaneus, 8
metapodlals, 4 metapodial fragments, 12 phalanges.

Spermophil us spp._...•...

Zone 1: 1 skull fragment, 1 ulna fragment, 1 Innominate fragment, 2 femur
fragments, 1 calcaneus fragment.

Zone 2: 1 skull fragment.

Zone 3: 1 skull fragment, 1 dentary fragment.

Zone 4: 1 tibia fragment.

Family Geomyidae

E ~~Thomomys talpoldes _:."

Zone 1: 4 mandible fragments, 2 humeri, I humerus fragment, 2 femora.

Zone 2: 1 skull, I skull fragment, 2 mandibles, 4 mandible fragments, 1

axis vertebra, 1 lumbar vertebra, 3 humerus fragments, 1 femur fragment,
1 tibia, 1 tibia fragment, 1 calcaneus.

Zone 3: 3 skull fragments, 1 mandible fragment, 2 humerus fragments.

Zone 4: 13 skull fragments, 7 mandibles, 13 mandible fragments, 4
Incisors, I atlas, 2 axis, I scapula, 3 humeri, 3 humerus fragments, 1
ulna, 1 ulna fragment, 1 innominate, 1 Innominate fragment, 3
femur, I femur fragment, 3 tibias, 5 tibia fragments.

Fami ly HeteromyIdae

PEac~gnathus pa"'r"-'"-'

Zone 1: 2 skull fragments, 3 mandibles.
Zone 2: 2 skull fragments, 2 mandibles, 1 mandible fragment, 1 Innominate

fragment, I femur fragment.

Zone 4: 1 mandible fragment.

Family Cricotldae

Zone 1: 3 mandible fragments.

.- ~
. . .. . . . .. . . . . . . . . . .,
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* Zone 2: 1 skull, 2 skul I fragments, 5 mandible fragments, 1 humerus -

fragment, I innominate fragment.

Zone 3: 1 skullI fragment, 4 mandible fragments, 1 humerus, 1 femur.

* Zone 4: 3 mandible fragments, 2 innominates, 2 tibia fragments.

ermysus maniLculatus.

Zone 1: 1 mandible.

Zone 2: 1 skull fragment, I mandible.

Zone 3: 3 mandibles.

Zone 4: 1 mandible, 2 mandible fragments.

Neotma cinerea

Zone 2: 1 femur fragment.

Zone 3: 1 humerus, 1 humerus fragment.

MitusQ±L spp.

Zone 1: 1 mandible fragment.

Zone 2: 1 skull fragment.

Zone 3: 1 mandible fragment.

Zone 4: 1 skull fragment.

Lacurus cur±atus

Zone 1: 1 skull fragment, 7 mandibles.

Zone 2: 1 mandible, 2 mandible fragments.

Zone 3: 2 mandibles, 2 mandible fragments.

Zone 4: 3 mandibles.

Family Canide

Cai spp.

Zone 1: 1 astragalus

77Wr

.................... .7..7.........
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Zone 2: 1 ulna fragment.

Zone 4: 1 premolar, 3 phalanges.

Family Mustel ldae
:- ~~... ,.=,

Zone 1: 1 mandible fragment, 1 radius fragment.

Zone 2: 1 axis vertebra fragment, I phalanx.

Zone 4: 5 skul I fragments, 2 mandible fragments, 2 canines, 3 premolars, 1
molar, 1 axis vertebra, 1 cervical vertebra fragment, 3 thoracic
vertebrae, 1 thoracic vertebra fragment, 2 lumbar vertebra, 2 caudal
vertebrae, 14 rib fragments, 3 humerus fragments, I ulna fragment, 3
Innominate fragments, 1 astragalus, 4 metapodials, 4 phalanges.

Family Ceridae

Zone 1: 4 antler fragments.

Zone 2: 13 antler fragments.

Zone 3:2 antler fragments.

Zone 4: 2 antler fragments.

-. nu .- ..hus

Zone 1: 1 antler fragment.

Zone 2: 4 molar fragments.

Zone 4: 2 molar fragments.

Odocolleus spp.

Zone 1: 2 mandible fragments, 2 incisors, 5 premolars, 2 molars, 48 molar

fragments, 2 metapodial fragments, 1 ulna fragment, 1 tibia fragment.

Zone 2: 1 skull fragment, 2 Incisors, 4 premolars, 2 molars, 13 molar
fragments, 1 phalanx fragment.

" . Zone 3: 5 molar fragments.

Zone 4: 1 Incisor, 24 molar fragments, 2 metapodlal fragments, I phalanx

fragment, I dewclaw fragment.

,............................
. . . . .. . . . . . . . . . . . . . . . . . . . .
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Family Bovidao

Zone 1: 1 Incisor fragment, 35 molar fragments.

Zone 2: 3 Incisor fragments, 25 molar fragments.

Zone 3: 2 Incisor fragments, 22 molar fragments.

Zone 4: 1 Incisor fragment, 34 molar fragments. ... -

AntlIocapra inerc'nn"

Zone 1: 1 premolar, 1 molar fragment.

Zone 3: 1 premolar.

Dy a canadens I

Zone 1: 1 mandible fragment, 1 premolar, 12 molar fragments, 1 metapodial
fragment.

Zone 2: 2 skul I fragments, 2 mandibles, 2 mandible fragments, 1 incisor, I
Incisor fragment, 15 premolars, 10 molars, 3 molar fragments, 1 phalanx
fragment. L

Zone 3: 1 Incisor fragment, 2 premolars, 3 molar fragments.

Zone 4: 11 molar fragments, 2 tarsals, 1 phalanx fragment.

Deer-Sized

Zone 1: 3 skull fragments, 4 mandible fragments, I hyold, 1 cervical
vertebra fragment, 1 lumbar vertebra, 3 lumbar vertebra fragment, 1
vertebra fragment, 8 rib fragments, 1 scapula fragment, 4 humerus
fragments, 3 radius fragments, 4 carpals, 2 metacarpal fragments, 3

femur fragments, 6 tibia fragments, 9 metatarsal fragments, 25
metatarsal fragments, STEPHANIE - SHOULD ONE OF THE PREVIOUS BE
SOMETHING ELSE?, 7 phalanx fragments, 3 sesamods.

Zone 2: 11 skull fragments, I atlas vertebra fragment, 1 axis vertebra
fragment, 2 cervical vertebra, 1 thoracic vertebra fragment, 14 rib
fragments, 2 humerus fragments, 3 radius fragments, 1 carpal, 5
metacarpal fragments, 4 femur fragments, 6 tibia fragments, 1
astragalus, I tarsal, 6 metatarsal fragments, 17 metapodial fragments, 7
phalanx fragments, 1 dewclaw fragment, 2 sesamolds.

- ° -. . .o
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Zone 3: 2 skull fragments, 1 thoracic vertebra fragment, 6 rib fragments,

I costal cartilage fragment, I humerus fragment, 1 carpal, I femur
fragment, 3 metatarsal fragments, 5 metapodlal fragments, 7 phalanx
fragments.

Zone 4: 4 skull fragments, 1 mandible fragment, 2 axis vertebra fragments,
3 humerus fragments, 1 radius fragment, 1 ulna fragment, 1 carpal, 1
tarsal, I metatarsal fragment, 4 metapodlal fragments, 12 phalanx
fragments, 2 dewclaw fragments, 2 sesamolds.

Elk-Sized

Zone 1: 3 vertebra fragments, I carpal, I metapodial fragment.

Zone 2: 1 vertebra fragment, 1 molar fragment.

Zone 3: 1 metapodial fragment, 1 phalanx fragment.

Zone 4: 1 femur fragment, 1 vertebra fragment.

* Family Colubrldae

Zone 1: 4 vertebrae.

Zone 2:6 vertebrae.

Zone 3: 25 vertebrae.

Zone 4: 126 vertebrae.

Family Ranldae/Bufonidae

Zone 4: 3 humerus fragments, 3 innominate fragments, 1 femur, 1
astragalus.

Failly Cyprinidae

Zone 1: 2 vertebrae.

Zone 2: 1 vertebra.

Faily Salmonidae

Zone 1: 3 vertebrae, 3 vertebra fragments.

Zone 2: 1 vertebra, 1 vertebra fragment.

Zone 3: 1 vertebra, 9 vertebra fragments.

.... .. .. . .. .... . .. ..... ....- .•
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* Zone 4: 3 vertebrae, 60 vertebra fragments.

Zone 4: 4 otoliths.
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APPENDIX D:

DESCRIPTION OF CONTENTS OF UNCIRCULATED APPENDICES

Detailed data from two different analyses are available In the form of hard
copies of computer files with accompanying coding keys.

Functional anaLsis data Include provenience (site, analytic zone, excavation
unit and level, and feature number and level (If applicable ); object master
number; abbreviated functional object type; and coding that describes each
tool on a given object. Data normally are displayed In alphanumeric order by
site, analytic zone, functional object type, and master number. Different
formats nay be available upon request depending upon research focus.

Faunal analysis data Include provenience (site, analytic zone, excavation unit
and level, feature number, and level (if applicable); taxonomy (family, %
genus, species); skeletal element; portion; side; sex; burning/butchering
code; quantity; and age. Data normally are displayed In alphanumeric order by - ..
site, analytic zone, provenience, taxonomy, etc.

To obtain copies of the uncirculated appendices contact U.S. Army Corps of
Engineers, Seattle District, Post Office Box C-3755, Seattle, Washington,
98124. Copies also are being sent to regional archives and libraries.
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